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g;ìX=M`Ìz;V*gZZq-Zq-œc*ŠìX¤̈d
Æ%!Š3ñ‰Ô̧7,Jñ Leprocy Æiâä~

Hansen's ÆOñ Leprocy ‰¸ZzgCc*ŠHå
Â
�**gz}»!*°{åQk Hansen ¹Y}aèX diseare

Myc o b a c t e r iu m ~ZkÆ̀Z� 1 8 7 3 ä
ÅÙ|#Å¶ÔÃh|Æ%!ZyÅqªiZgÔ" Leprae

rZzg"ËŠN™ËÌZK̈y»›wJYñÇX
øg}7,zÏo0*ÎyÅZq-eZÃ!2.çEH~™ŠN™

‚w 30 ̀*ÅZq-{ÂyeZË¥( î GÃƒ6,Ì¼Z(ZW,ƒZ

Å/~ZLò*Ðó]™Æ0*ÎyVˆZy
ŠâV!~ÐÌzZàñf~%n~Ãh|»Ñgƒ@*åX
ZrVäZC{0+ZyÔZCoÔZCy!*gghzc*Zzg_.ZxÅ
Fg~~2ƒäzZáßÍVÆ´`Æn0*ÎyM™
i0+Ïz-™Š~ZrVä™ZcM™gw}ZøÆŒÛd$
gN*‚ç‡ìHZzgZkFg~~2ƒäzZáßÍV
»´`Ñzq™Šc*Xz{FgßvXÃZLpãģŠZgÌgh
™−YD�z{ZyÅ%ë÷™'ÔŠzZö'ÔgCgCt

ÐiZZ+Z, 150 çZq-Zõ7wÅ̂Z(g™ŠHX7̧
~ 1988 ç‡ìG‰ÔZyÆZk(¿ÅzzÐ

Z70*ÎyÅàe$ÐâZiZŠHX7̧Éhw0*ÎyÔ
*g{‡Z+ZWZzg»bZ-ZgeÐÌu�ÛZiHŠHX̀ð5,ZŠ

‚wJ-0*Îy~_.ZxÆ 5 8 eZËg( î GÃzä
%ÉV»´`HXZyÅ"ß_}.â]Æ:L¬@ZŠZg{

oLeprosy Controlled ~0*ÎyÃ 1998 ¡ä
~0*Îy~„ 2017 ‚wÅ/~ 88 ŒÛZgŠ}Šc*Xz{

»f™MñZzgZy»**x:1Yñ Leprosy ¯]ƒIX

J]ñrŠ8

(Myobacterium Leprae) ÃÃÃÃhhhh||||ÆÆÆÆÙÙÙÙcccc****

WWWWggggzzzzwwwwXXXXÃÃÃÃhhhh||||ÆÆÆÆ`̀̀̀ZZZZ����»»»»ffffíííí{{{{
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ÆàâZ¤o~Hå˜VDÙZgzVÅƒ~ ñgê*

¼Z,Ì%!AÎÃh|Æ‚B‚Bñ»ÈÌ
åXtå
¬x¡qg%ÉVÆ‚BZ,
%ÉV»M6,cYðƒ‰uX§‹heÃ»g:¸

p~äêH
Z#Óx%ÉV»M6,c»ƒZk
ÆˆƒÐMy~ZyP%ÉV»�ŠzCÙ}
Ñeg�XØO¿Æ–g}^gì�XZy»M6,c
™zVÇ@*
ÁZiÁ¼ÑegÏ~¶MñXZÒÃh|Æ
%!!*<mÒZ¡[Zzg¢Æ‚B‚BMç
Zzg**uÅ6,]6,!~ÐZW,Z0+ZiƒD�X¬@-x

Æ**x World Leprosy  Day _.Zx)Ãh|(&
ÐCÙ‚wŠ*½~†g~ÆMy~ZÂZgÃoc*Y@*ìX
tŠyoä»Ñtì
ßÍVÅÂz_.ZxÆñf~
%nÅ§sKzw™ZäÆ‚B‚BZy~tZˆk
ËZgHYñ
_.ZxÅFg~Æ´`ÆŸ~
ßÍV~ÅgaZ™äÅ¾uJ-¢zg]ìXZÏ

~_.ZxÆ¬@ŠyoäÅ 1953 ¢zg]Æ7Ã
ä Raoul FollereanK Z’ZƒðX�ÛZú'Zzg
ÆŠy 1948 †g~ 30 †g~»ZN[HaèÇ0+SYÃ 30

OHŠHåZzgÇ0+SYÃyZ`o]7™ä»t4+
ñµåXÎZwtaZƒ@*ì
Ãh|ÐÇ0+SY»Hm?

J]ñrŠ8



~äQZkÅYyÎÅÂ¥xƒZ�'ÓÇ0+SÆ›w

‚w (21) ~Ãh|Æ%ÉVÆn‚ƒBZ�Ûi~g;ö
Zë�XZq-§sñ‚ŠZk ÆŠzgZyZyÆ‰zZu]

k,u(„ŠZV¸ZzgMVä ™xPÇ0+S�Zq-i

',¤â~ºÐyz*yÅMiZŠ~Æn].z4ÅZzg

¾d$yz*EVÆ£tÆnMzZiZVðXZ&++»ôö

Å‚ƒBZ�Ûi~ãCŠeZ%Æñµ6,�}Z°kG

Zq-*~PßvŒÛd$MäÐ^gì¸aèz{

Ãh|Æ%!¸XZ#Ç0+SYZyÆŒÛd$YäÑ

Âz{`ñLLÇ0+S¸ðøg}ŒÛd$#ÖMƒëßvÃhS
�óótzZ§ZyÆnZ\‹uåaèZyÆZJVä
Q7zk,Zä~ÇƒVÐŠzgg�Æn6g™Šc*å1

Ç0+SYäZ7yš™%ë#-ö FHOÅZzgÂZäÅÔZyÅ

ø7¤/{»Zq-tÌZ0+ZiåX

~Ç0+SYÆ‚BZq- 1932 (,zŠZã~

f�ZK̈yÑ~0*gØg�á,~Ì¸�Ãh|Æ%!¸

pZ7¬x{-VÐŠzgg3ŠHå˜VÃh|Æ

%!ã~Zµ¸XÇ0+SYã4·.$Ã%ZÏ

¬gì�Z7ZyÆ‚Bg�Šc*Yñ1ZyÅ

ŠgpZ„Jw:ƒð1Ç0+SY»',]%æGNHzZäÆn

�á,~YÃÑc*ŠHX�á,~YZ#ãÐ±ZMÑx

MñÂÇ0+SYÃ‚g}ßÍVÆ‚Bgpp~X

Šg7ƒZÂZyÆnÇ0+SYÐŒÛd$Zq-Ñ;~

‡ìÅˆZzgÇ0+SYpŠZyÅ%ë÷™DZzgZyÆ

½ZÅ¼Zg~™DX

Ç0+SYÆ!š3©5å
GG

Gy~ÐZq-äzgŠJÆ

ŒÛd$ÃhÉVÆnMÑx»gH�yz*y~¸„
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à~MÑxåXzâ!*¸z}ZzgÇ0+SYÅôZã~±iï NIG ª)
ŠJxÅãCŠeZàX

‚w 3000 Ãh|Æ0ìwHY@*ì
t%n
~egDÙZg‚w6,ZäZK̈ãeJ‘ 1997 ÐiZZ+%æFNZ**ìX

ÅŠgc*Äšì)gZ1y(~ƒðTÐØ`
Ãh|
¼~  Æ%n~z{¿2åXáZkp+uÔñf~Ô

%nÃKÅÃÒ™,
Ãh|Hì?
Ãh|„CÙ¢ÅFg~ì&_.ZxÌ¹Y@*ì

Infectious Zzgt%nZq-¿ÐŠzu}¿Ã•zZÑª
ì�âr"5¿.ç EGH*Å2.çGF~**xÆ̀Z�ÅzzÐ Disease

ƒ@*ìXÃh|Æ%n~%!»Ÿ&ÑzqƒY@*ìÔŸ
~3M7,YCìZzgZkÆ‚B„ZK̈y»Í“IÎ^
™¤/ä4ìÃhSÆŸÐ”h+$+1ÌMCìXZk

%n~2ZK̈yZLZ¡IYÃXäÆn;ðVÔ
N*ùVZzgìÃÀ}Å(,~dVÐ�™g‚rìXt̀Z�
¢Ôn}ZzgŠv”V6,$+úðZzgyZ[̂»ñZ#áCì
�_.Zx»ZK̈ãf‚6,ƒÐic*Š{psaZ™ä
zZÑUìX

Gerhard-Henrik **gz}ÆZq-‚bŠZV
~aZƒZåZkä_.Zx 1841�Armaner Hansen

Å Leprosy »:LºmÙc*ÅÙ|#ÅZknZk
Ì¹Y@*ìX Hansen disease(

ÃÃÃÃhhhh||||ÅÅÅÅ´́́́ââââ]]]]::::
̀Z�ÆŸ~ŠZ4ƒä»gZ3¬xîg6,‚÷
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Æfg=ƒ@*ìX_.ZxZq-'×ð°z~%nìªŠk,Ü
--- ̀ZÃ%nìTÅZ’Zð´â]~

¢6,ÑgözZá"8ø LŠ™/õEOc*ÎXX /
Z¡[x6,OW,ƒD−YD�X /
¢Ål!Yõ™äÐZk%nÅÞŠ]ï /

YCìX
¬xîg6,Z¤/ÃðZk%nÐOW,ƒÂZk¿Æ /
âè~ZkFg~ÐOW,{´‘~g�Å
ÞŠ]ÌïYCìX
?âCÙ+Æ_._.ZxÅFg~ZyZ�ÛZŠÃ¬x /
îg6,ƒCìX~¸]æZfÅ¶ƒX̧]
æZfÅ¶ÔMßŠÏÔ**oƒ½ZÔzgil:™äÔ
5z^Zzg¡zZàpgZu3äZzgMßŠ{0*ãÅW
ÐƒCìXZk̀Z�ÆŸ~ŠZ4ƒä
»gZ3¬xîg6,‚÷„ƒ@*ìX

ÃÃÃÃhhhh||||ÅÅÅÅZZZZllllxxxx::::
1. Intermediate

2. Tuberculoid---- )Ëú(
3. Borderline tuberculoid

4. Mid border line

5. Border line

6. Lepromatous--- )_.Zxú(
¢6,0*ñYäzZáŠ™/õEOÐÌZyÅ©V»Ø^

Š™/õEO"8ø L
(Tuberculoid) Yì‰Ëú)K!(

ƒMh�®ZZ7"8ø L$©™ö EG¹Y@*ìptŠ™/õEO_.Zx
A$BD�Z#Z0+g¤/Šl™D (Lepromatous)ú

pyÅzzÐaç NcƒYD�&Zôm,~
¹Y@*ìXŸ~CÙÃðÌŠ™0îEO Erythematous~

_.Zx7ƒYX¢ÅFZ+Fgc*V��̃tgBb�
ÄA.Œé Et (Lupus Erythematosus) ‰f"0î GE0×ð

J]ñrþ³Š8

Leprosy Face
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Ô×ò-{ ( S a r c o m a ) u¤yÄA.Œéã ( S a r c o i d )

(Erythema Ô×òMZÅi¹ÿ
I

(Erythema Nodosum)

z){X (Vitiligo) ·t multiforme)

¸7_.ZxÆ´z{ËZzgzzÐZIw
ªZ¡[»Š¤/ÍVƒ**eì‰ (Neuropathy)¡

$}Òï
G

E¢ ( C u t a n e s u s  T . B . ) ¢~Ë
z){X (Scleroderma)

ÃÃÃÃhhhh||||ÐÐÐÐZZZZôôôôooooZZZZggggXXXXƒƒƒƒ::::
úZxÃe34/õ XG

J
Ÿ6,Ãð−C~c*aç NqâbŠ™0îEO
%ŠZgƒT~{glZzggä»Zˆk:ƒÔFßJ-Š™0îEO
»:ƒÔŠzZðc*%ëZk6,ZW,Z0+Zi:ƒÔ!*izƒVZzgN*8-Å
²V~ŠgŠ»ZˆkƒÂ¯g~ZLŒÛRZõ7wÐgZ‚
™ÆZkFg~Å¥â]qÝ™**e34/õ XG

J@*
%n6,
‡10*c*YnXâCÙ+»Iì
_.Zx‡.Þ´`%nÂì

p',z‰Üøá:ƒäÆ!*)̄%!ŠvFg-V~Ì
2ƒY@*ìX

ÃÃÃÃhhhh||||»»»»´́́́`̀̀̀::::
Ãh|»´`eì1A¢øáƒZÚ¢ÃZ+{

eì´`ZA!*ÇS-)̀Z�¿(¢zgƒD�1Ãh|
Æ%näZ¤/Ÿ~vyàg3ìc*$+454-ö XJGGƒ̂ì
ÂZÐÇ7™YX

Ãh|»´`îsZ~ŠãCŠzV6,HY@*ìT

~FnÅZŠzc*]�áï�}e&4ið GFyÔgd!54èFGE

Zzg³Ãg!54jè GEz){X

ÃÃÃÃhhhh||||ÐÐÐÐXXXXƒƒƒƒ»»»»qqqq::::
ìZzg Endemic Ãh|Š*ÆZ´̧V~

°œßÍV 5 0 ªKX!ÐXƒ»Zq-q B C G

ÃXYìX

J]ñrþ³Š8

]]]]ÂÂÂÂ¡¡¡¡áááá

yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79*Wgeg

g¶Jw7ÅYñÏX



‰$zgc*VZzg{xV/Æ‚B‚BZK̈y~Šg
WC�XŠZ·c*)ŠZ·îg6,ZK̈yPZ+¬ŠZ]ÃZ(g™
©8ìTÐZkÅ,ZCz‡gÅß
ìX/Æ‚B‚BZ(gÅYãzZàZK̈ã
{ñVÃZ(g™Š{yZ!c*$zg~Ã

¹Y@* (Acquired Weakness)

ìXgz-VZzg',@*îÅZ&bÅczs
 ,eZËZ1kdägz-VÅZ&b

~ZyZñg6, (Attitude Therapy)

{§pZ{gzÝeZàìXZK̈yZK¡
Fg~ÔpÙz§ÔZ�ŠÔzùDzä]ZzgŠv)bÃZLgz-V
ÔZ0+Zi„Ô¬ŠZ]pgŠzâlÔÎ**YkHZzg!*]’AÆîg
§hVÐZipŠÀŠêìX**³½Z»ZEwÔzgilÐ

U·ÔuÐic*Š{c*ÁÎ**ÔZzgf6z_.!*CÂZ**ðÃÒ
u¤/ñV6,Ÿù™DƒñWŠòZKKãZzgf6¡z

Hg4Ð;BŠðÍìXZCZ[Ôœg
ZzgŠ!*îZ#Zq-ŠZEªZ745é EGGg™fe�
A$Ÿzf‚’gó$zgZzgizZw5+k,ƒ™
FgZzg$zgƒä4ìXeZËdÆ_.
þLLWŠòZKi0+ÏÔ¡zHg4ZzgFg~Æ

npŠf)ŠZgƒ@*ìXóógz-VÃ»x!Æ
”w~.e$çzyZzgæŠÇgK¤/ŠZ**ŠH
ìXZk*y~Z+$zg-V»Zq©HŠH

ìXÃZK̈yŠZ·c*)ŠZ·îg6,/Æ‚B‚BZ(g™@*
Y@*ìTÅzzÐz{i0+Ï~**»òZCZ[Zzgâ-Ï»
DgƒY@*ìXZ(g™Š{ZK̈ã$zg-V~×ZzgZˆk
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×XXXƒZ¤/‡1Â¤‰Üzg:E+?»‚âV

Ãgzt¤CÙÔ©gW!*Š
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²~Ã{mZÌqÝìXZk*y~×6,gzÝeZà
ˆìX×¡]ZK̈ã»Zq-ZëbzìXCÙZK̈y~
¡~Zzg85Í-ö EEGîg6,×0*c*Y@*ìX�áh+„ÃðZ(ZK̈yƒ
TÃ×:W@*ƒX×Åñ�ŠÏÃ)]ZzgpŠZg~6,Ìúw
HŠHìXYèZq-)]qZzgpŠŠZg¿„ZLŠÔ»
£™̈YìXZâx�áw»¸wìLL�
×Æñµ6,õu:ƒÂz{ZK̈y
7É¢JìXóóZv¬àäZK̈yÃ
ÎÌ¤Ð©�Zy~ÐÃð
ÌZgZzgÑª7�X×ÃtZzg
µÂZ**ð»u*¹ŠHìX×
ZK̈ã½Ô)]Zzgz‡g»0*òyƒ@*

ìX×�Zq-ÚZzg¤‰ÜìZk
z‰ÜZq-',~—ZzgwZxƒY@*ì
Z#Zk»ßZEwHYñX×»9ZEwZK̈yÅ

,Ã!*z‡g¯ŠêìXV»ZK̈y~!*Ç:0*c*Y**Ì
Zq-{òìZzgZkÃ)Ih+{ŒÛZgŠc*ŠHìXp×~
Z�ÛZoÌZq-¹(,~',ZðZzg$zg~ìXøg~i0+Ï~
ic*Š{F,6,.*V×~Z�ÛZo„ÅzzÐ0*ðYC�X×
˜VZq-¤‰Üìz�Zq-ç**u—$zg~ÌìXZ¤/
Zk6,',z‰Ü‡1:0*c*YñA$',ZÇVÆŠv!*[zZƒYD

�Zzg,ÅŠÌZzgYfšMåêzbƒYCìXZsx
„Zq-Z(Š+ì�¡]ÆÐ_.ìXZsxä×
ÅyZçVZzgn‘VÐZK̈âVÃzZãîg6,̧ŠZgHìX×
6,‡1gppZzg,Šg¦/gÐ»xhezZßVÃZsxIh+ÏÅÃ

ÐŠ8ìXLLZ#ZyÃ×W@*ìÂZkÃ8YD�ª
ZkÃÖfe�Zk6,¿7™DZzgMVä',ZHìZy

Æ‚Bç°ZzgŠg¦/g™D�Xóó)Îg{Ww/Zy
(VÃZ¸gäÅÃðzz¢zgƒCìp9tzzx 134

7ƒCìZzgZÒz9ñ́V6,
ëwÌ7ƒCìX×¥6,¹
ic*Š{tZW,Z]%A$™@*ìX×Ð
pyßƒY@*ìÔZi+g&Ó4è

E
GE;gñyÆ

ZyZ`ÅzzÐŠ!*îaZ™äzZá
;gñyÆZyZ`~ÌZŸ†ƒ@*ì
TÅzzÐŠâr»ÂZiyŠgë',ë
ƒY@*ìXZÏzzÐVÅqª~
ZÒßvW9Ð!*CÙƒYD�ZzgË

ZâYÃÌÂhäYhäÐ¤/m,7™DZzg‰%ûpŠ
ÃÌiÂ™fe�X

××××ÅÅÅÅzzzz����;;;;]]]]
tË¿Å  ×&+Z]pŠÃð÷c*¿7ƒ@*ìÉ

»gzZð6,W\»gŠ¿ƒ@*ìX×â-ÏÔ°xZEyZzgŠÅ
zzÐZ½@*ìXZLµ„zZ+ZÑwÆfg=ë×ÃÃ

Mh�X¼¥ZK»x!Zzg=q6,
!Š.54è

JGEg�Æ',
ÜsŠzuzVÅZyÐic*Š{»x!Zzg=qÅzzÐß{
{§Zzgs[gT�Xi0+ÏÆŠv%Y]~ëÐ
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0*ñYD  ic*Š{plëZzgëÐÁF,pl‚Z�ÛZŠÌ
�X×ÅZëz�;]~ŠÌZq-ZëzzìXZKfZ]
Ð°xZEyÆ!*)̄Z#ëZÒŠzuzVÅplÁZzg
»x!ÐZC».ÞZzgñZi:™D�Z,~ŠÆ
_.!*]Z½äÆ¹ic*Š{Zk**]0*ñYD�XZk
Æ',@Z#WŠòZLW`»¿WƒñÀ
ÐñZi:™ÆŠA
z{¬Ðic*Š{Wpl
óZzgëzZÑì
7YèZq-M®ZŠ»
W`ÀÐZÒ4„0*c*Y@*ìXt».ÞZzg
ñZi:ZK̈y~Zˆk8+MaZ™äÆ
n»°ƒ@*ìX¥ZK¥â]ÔDZzg‡/»
ŠzuzVÐñZi:™äÆOñpŠZï!»ZˆkZL
Z0+gY¦/,™,TÐ:ÜsŠÐÖgZïYñÇ
Ét×ÅªÐ�]ïYñÏZzg‚B„‚B¥Å

,Ì’gYñÏXZLÐZZ£g6,Z#ÃYñÏ
Â**]~Zzg°xZEyÅªaZƒÏZzgZ#ZLÐÁF,
6,Ã7,ñÏA$ZK̈y~]¦/Zg~Æ_.!*]aZƒVÐ
Zzgz{pŠÃWÎŠZzg

!Š)4èGEÌ0*ñÇX”V~×aZ™äÅ
z�;]~zZ−+»ZKZzÑŠÅ»g™ŠÏ»Šv”VÅ»g™ŠÏ
Zzg»x!Ð».ÞZzgñZi:™**Ì�áïìXpçVZzg
‡/Å¯Y6,CÙZK̈yZq-Šzu}ÐZzZµƒZ
ìXzZ−+ZLaÃZkÅ‡/ZzgZÐZŠe$ÆŠZ],}
~„6,O:
Šv£gZ]ÅãK6,6,npƒñZL”V

Ãf6ZzgZ¡!œgÐŠzeg™,XzZ−+ÅWgiîƒC
ì
Zy»^»!u¤/ñVÆ´z{qg~Ð³ñuZzg

öÃŠ~ÌZZbCÙ{™}XZ#azZ−+ÅÂu]
6,7g}7ZF,0*D�A$ZyÃ@sWz5#Ö¯c*Y@*ì
TÅzzÐZy~Š!*îZzgVÅªaZƒYCìTÅ
zzÐz{Ygq:',@*î»ZÖg™ä”�Xaf6Zzg

Kãîg6,Š!*î»DgƒYD�TÅzz
ÐZy~tgD**]‰"YÑâ**Ô%Šx
ÜZg~Ô)Šz*:',@*îÔ¡ZzgŠ%0*ä”
�TÅzzÐz{!*Çq-zËƒ™Š!*î
»DgƒYD�ZzgíZyÐV»ZÖg
ƒä4ìXëÓxrT$Ô§zZ0+z{Zzgâ-Ï

Ð½ZƒZZq-Ã:WäzZÑÎ^RZL‚BfQD
�XZzgZ#tÎ^RÁY@*ìA$ëzZ−+ÔŠz„z
Zx[ÔZLgL¸ð“VÃ©»–Z¯™ZzgZyÃñgŠ
Z²ZxIZ™ZL**ÍZg~ZzgV»ZÖg™D�XŠ¬ŠHì
�ZKCÙyZ!ÆnŠzuzVÃf)ŠZg7IZD�ÉZK
yZ!Zzg{ò»Z‹Zs™D�ZzgZkÅZ&b»_./Ì
gnp�z{ßv×»Dg7ƒD�X

VVVVÐÐÐÐÎÎÎÎŠŠŠŠWWWWiiiiââââðððð
ZKâ-ÏZzgøzòÃÖäÆnV»–gZhezZá
¥ZK7,Jð6,Âz%Ãi7™0*D�X×6,‡10*äÆ

aZ™**¹Y@*ìXtYy™W\Ã (Tuning) ¿Ã_“

J]ñrþ³Š8

””””VVVV~~~~××××aaaaZZZZ™™™™ääääÅÅÅÅ
zzzz����;;;;]]]]~~~~zzzzZZZZ−−−−++++»»»»ZZZZKKKKZZZZzzzzÑÑÑÑŠŠŠŠÅÅÅÅ
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ªqÑ]Ð_“ Tune ª]ƒÏ
ëZLf‚Ã
™äÆn»g™Mh�XVwÆîg6,Z#Ëúg]
ÆØCÙ»ZÙwƒY@*ìÂŠ¬ŠHì
ç{úg]ŠJh,âg
âg™gzCìW{zjV™CìZzgBÃ!™CÃWCìXp
Z#ËÅç~»ZÙwƒ@*ìA$ØCÙÃÜs<V½D
„Š¬Y@*ìXŠzâVÅ›~Ãð¶7ƒCìQYV
§iZÖg~úc*V�Ût0*c*Y@*ìXZkÅzziâäÆ%zz
gÌzgzZ`Zzg§j�TÆik,ZW,øg~
F,šMZzg6,zglÅˆìZzg2c*ŠHì
LL
%Š7gzDXóóZzgúg'LLZL§ÆZÖg
ÆnZ—ØðÐ»xg�XóóW\Z¤/

™DƒñË Tune e�ÂpŠÃky
ÌzZ§6,ZCgŠ¿ªCÙ™Mh�Xf‚Ã
qÑ]Æ_.¯ä~ÜswVÅ¢zg]Šg7ƒC
ìX¢zg]Zk!*]Åì
ZLgŠ¿ÆZÖgÐ¬

™BX_“aZ™ä~ÜsZq- Tune ZLf‚Ã
WŠJ²Å¢zg]ƒCìŠgzfszZ§Æfg=t!*]
zZã™äÅÃÒÅYg„ìX

LL�Ûn<
W\vuÆ)g}Ð¦/ggì�
Ze7-ÃðW\ÃúÐÑ]âg@*ìX¬ÂW\ªZyƒV

ÐQZW»DgƒYNÐZzg&×™ŠBÐXÑ]âgä
zZÑW\ÃŠN™—Zg;ìXW\**gZnƒYNÐp
�d$»ŠZð:ghDƒñZk¿Ð7âÐLLH
!*]ìÔ=YVâgZ?H?0*Éƒ?þóóz{—ZDƒñH

ìLL¢ðVÃ0*p¯äÆnZyÅ"6,âgZY@*ìX~
äW\ÃZknâgZì
W\¢ñÅ§bƒXóóW\ZK
ƒV

(£4-
÷

EGEE™`D�LLH~?Ã¢J4ƒV?óóz{¿
'×h+ŒÛd$W™W\Æn}Ã̈gÐŠÙƒñmg]™@*
ìLLçs™**ÔW\¢ñÅ§b7”XóóZq-œÆ
Â-ÆˆHìLLW\ÂÈg”ƒXóóW\"‡1ƒ™

ZÐZq-izgŠZg8çg¦™Šï�Zzg
W\ÅZq-ZiZkÅWç~Y@ìZzg
WçÐpyÕ4ìXŒÛd$ŒÛd$z{ZK
WçÅŠêìXZÏz‰ÜŠzWŠò‚Š{]k
~Zq-qg]ÐŠzh™ZkÃñfe�
ZzgW\ÃCD�
tŠzZ{äÐ¸v

Wc*ìXA$W\ÃZV™ŠÙ�
qg]6,0*É{ä»
1geÎƒZìXZ[W\ÃZˆkƒ@*ì
z{Zq-0*É¿
ìXW\Æ;Bc̄ƒYD�XpyÐ0*ÉÅÑ̂
…_ìX0*É{äÆf)ŠZgZÐñ™áYgì
�Xz{¿ZLinÐ"6,zZ{W\Ã;Bh™W\Æ4

wÆnZLn}6,9xZzg7y—Z?Ø=ñ
(ÕN7™g;ìXóóZ[W\ÆV»HƒZ?VÅ
(ÃyÐ_.!*]ä(áàX×Ô«Zzg]?ØÃ
ÑqÏÔ.Zzg^gŠ~~psƒä~XŠk,
Ð?oZq-²XZ¤/W\ÜsZq-²ÆnZOg™
feZzgpŠ6,‡1™feA$!*ÇZq-ŠzuZ„©‚tƒ@*
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¹Y@* T u n in g XZÏZq-²ÆÂ-Ã;]~
Â-ÆK~àïWÃtÂ[LL±y Tuning ìX

„&4øEHWs;©Z$¨»43ð GEHG{èóóÆ'Z]43©è
HGEEWg

Æn tuningä(Stephen R.Covey) Ã}
(Pause Button Zq-4+2LLÂ-Å2óó

Ã”gs™zZc*ìXÃ}Hì
LL_.!*] Technique)

Ð¦[ƒ™W9Ð!*CÙƒäÐ¬W\ZLf‚Æ
ÃÜsZq- (Pause Button) _gkgeÆÂ-Å

CÆnŠ!*NZzgegZëúZïzÁÜ6,̈g™,X

::::XXXX (Introspection) ZZZZïïïï[[[[ÑÑÑÑ (1)

Z¤/z{0*É7ìÂ=YVÑ]âg@*?tZq-ZŠÌÏ
!*]CkƒCìpW\ÅZq-œÅtÎaW\Æ
gŠ¿ÃµÂZ**ð�ÛZë™CìZzgW\pŠÐì”�


~ZkÃ<™YVÑ]âgzVH~Ì0*ÉƒíM?t
„Zï[W\ÅÂZ**ðÃŸùƒäÐX@*ìXCÙ
gLÐgL¿»gŠ¿ƒ@*ìXtZq-|ì

ëŠzuzVÆZdwzZqw6,‡1)Nzw(70*Mh�
ptÌZq-WÃ¹Cðì
GëZLZdwzZqw6,
¢zgNzw™Mh�Xøg}äVZzgŠÅV»â}

:LŠzuzVÆZdwzZqw7ƒD� (90%)‚

ÉŠzuzVÆZdwzZqw6,øg}gŠ¿ÅzzÐë§
Zzgâ-ÏÅ·V~ËƒYD�XŠzuzVÆZdw6,

–Z\kYÔWZzg°æ NH"ÆOñëZLµgŠ¿
äVÐôpgÄMh Æfg=GpŠÃrT$Ôâ-ÏZzg

�XZyeìZzg6,.yÁZzgZ9wZ0zZu]6,Z#ë
PÏ]Æn¨gzpm™D�tzzZï[zÂ-ëÃ
ŠZErT$Ô6,.EVZzgäãÐX©8ìXCÙZK̈y
!*<m¥6,.yÁZzgZ9wZ0zZu]6,°Z|gZC
gŠ¿7™äÐZ Zi™,X¥»tZq-ŠZøqZ:ZŠZx
ZyÃwÅfªZzggÎZðÐôp™ä~æŠÇgU*"$ƒ@*

ìX

::::XXXX (Consciousness) ÅÅÅÅgggg (2)

¬gègŠ¿Åøg}_.!*]Zzgx)ŠZE(gŠ¿Å
øgZÅggÚ~zgÉð™@*ìXZL;ÃZCë)Q(
¯™79£4/õ FGJ
W\ÆZqwzZdwÃz{Jw™@*ì?c*QW\Ã
ˆ~äyƒ**7,}ÇXë~ZÒ|Z]ZLZdwÆ
nˆ~äã»DgƒYD�XøgZÅgøg}Zdwz
ZqwÃ¬gèîg6,7ÉŠZEîg6,Jw™}XËÌßg]
qw~ZCgŠ¿ªCÙ™äÐ¬W\

!Š.54è
JGEƒYN
ˆ

~W\ÃZkgŠ¿Å¯YgÎZðZzgäã»‚oÂ™**7
7,}ÇX

::::XXXX (Creativity)
++++CCCCÒÒÒÒ3333©©©©3333ïïïï
GGGGEEEE

GGGGGGGGGGGGGGGG (3)

ZkäW\ÃâgZX<™W\äÌZkÃâgZXHW\
äZkÐ4Z0+Zi~ZCgŠ¿c*�Z[7HìXŠzuzV
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ÆËÌ¿6,ZCgŠ¿ZÔ4Zzg!Z0+Zi~7™ä
ÅÃÒ™,XZq-ÂLZ¤/Šg|#ÐW\Æu6,¤/7,}
A$W\ZkÃ3äÆOñZ¤/̈g™D�
ÂLŠg|#
ÐIUÆˆi}6,YVW¤/Zz{W"yÅ§s6,zZiYV
7™ŠHXZk§b»„zZ+ÑwW\Ã¢zgWðiq-

Å§bZq-‚0ZV¯Š} (Issac Newton) EH
ÇX%zzZ0+Zi~̈gz„ÆOñpwÆ!*CÙÄÝÅÃÒ
*ZzgZiZztó{Zzg!u¤/ñV6,¿cZðÆfg)ë
ZLf‚ÃqÑ]Ð_“aZ™äc*!*ZÖpŠv

ÆÑë¯Mh�X¥»Zk§b»§i¿f6 Tuning

ÂZiyÅyz',ŒÛZg~~»gWæƒ@*ìX

WWWWiiiiZZZZŠŠŠŠ~~~~„„„„ (4)

::::XXXX (Freedom of thought)
!3‹§ö
EEG

zZ+Ñà„Ã!*Ññ¤tgnpƒñ—Ôzë
Zzgâ-ÏÐËÌ¿ÃZ�xŠbÌŠZÔ~Ðê

ZŠZxƒ@*ìXW\Æ),gvZzg"`W\ÅgÚ~~úc*
V™ŠZgZ�xŠï�p�ÛÎŠ{z)[z)x&Z+
Zzg)ëwÂë6,4W\ÃZK2wÐeZ{™Šî

ìXÃÒ™,
W\ÆgŠ¿ÃW\Æ5&&Z+
Nzw:™ä0*NX×ÅZëzzâ-ÏƒCìXyZ[
©]ÅzzÐŠgWäzZàâ-ÏÔçÙZ{wc*çÙ
°xDÔqÑ]»ZyzVÆ',@™z^¢8Ôw»
pszegÔ)qÝ™Š{Z@Zsz£œz){VÅŠZE

z�;]ƒC�Xâ-ÏaZ™äzZá¬gèzZu]
)Z#qÑ]ZyÆ',ÜsYN(Ì×ÅzzƒMh

�XèÃg{!*ÑegÁÜ6,¿cZƒ™ëZLV6,‡1
0*Mh�XZ’ZY~t**eZzg)Ç”�p÷Z
Š/ì
Z#ZkÅwÅYñÂt!*ÇeìXŠZE
×ZK̈yÃn{™ŠêìXŠwzŠâr6,',}ZW,Z]%A$
™DƒñZÐ$zgZzg¾™ŠêìX�¿ZK

wÔ¡ZzgŠ+»ípZ{ìz{Zk»ñÐ£¨
™}X|]†Zv0&ŠÐ%z~ìLLµ™*-
ZvmzÅä7Y
?UZy¾ÃBƒÔô/ä²n
H
TÃßv©h:ÃÔW\~Vä�Ûâc*Z(7
ìXUZyz{ì�ZLÑ6,VÆz‰Ü‡1
gÇXóóZzgW\~Vä�Ûâc*LLƒÐZa˜.$�
ZK̈y¥ìz{×ìZzgZvZk»$+!ZzgbZtŠ,Ð

ZkÆŠwÃZZyÐ½Š,ÐXóóëÃCÙ>Þtìwgx
e34/õ XG

J
×øg}Z¡!NzwÃ:ááÔøg~Ö
z³]Zzgz‡gzÑÃ0*âw:™Š}X×CÙ(ZzgCÙqw
~',ZÔ**Ih+{ZzgvyŠ{7ƒ@*ìÉZ¤/VÃ
oƒñ́VZzg9§jÐZEwHYñÂtøg~
i0+ÏÆn¹ÎŠqU*"$ƒ@*ìX×Ã!*Ç»
™Š¶ÆOñZk¤‰ÜzÂZ**ð6,‡10*äÅ”VÃ
F,šM�ÛZë™äÅZ”¢zg]ìXpCÙqw~ìw
gO
×=6,LÌ!*ÑŠ4:qÝ™0*ñX

J]ñrþ³Š8
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YÅ!*]ì
Zày~Zq-5Fg~ 1960

#TÐ>%rÆÃðZq-ÑÄai}P„̧V
~ŠÙ„ŠÙ»ƒ‰XïÆˆØ`
',Zis
ÐWðƒðñ8-̂Ð»g™Š{½Z~
iCÙÞâŠ{0*c*Y@*ì�ZkFg~»!*)̄
¯ìX¢„tFg~ñwVJ-Vˆ
Zzg‚B„Ø`c*ŠH
**+>.ç J

EGc*Ô�ÛZ÷Ô
-oZÔf!R�ÛiÔfZˆZzgyz*yÐ
',Wæ”{ñ8-^Åµƒð½ZNÌ
iCÙ~�XïÆˆØ`
t
iCÙÞâœ{ŠgZÝz{LL¢5½ø

EEY
)í0+~(óóì�Zk½Z

~uZe$™[ìX
Zk™ïZgn6,…zZáY0+ZgzVÅµn

äÑÄ©V~ÐÃðWJc*ŠkDÙZg9ÜsQy

m@*]Å�XÃí0+~ªLL¢5½ø
EEY

)¦X¢5Àö
EEY(óó¹Y@*

ìXZÏnDm@*]ÅZq-�ácÃe{ÐÜs¢5½ø
EEY

Æ_·Ænºm™Šc*ŠHìXZk�ác»**xìLL
XCÙ¬xWŠò  (Mycology) !1¹é JßYóó

Æn¢5½ø
EEY

Ða}P›ëÐzZ-
ƒ**¢zg~ìZkn
Zq-§s¢5½ø

EEY

ªí0+~Å‰9XRVZzg”V
Å$Fg-V»:Lk#�Zzg‰

93äÅWÅqzV~iCÙÞ
!Z[aZ™ÆZ¹',!*Š™Šî�Â

Šzu~§sZkÅ‰9Z+��½ZÆîg6,
ZEwƒC�Zzg?ZÌÌgBb�X¢5½ø

EEY
ÅvyŠ{

©VÅ®ZŠZkÅÆ©VÅ/Ú}ic*Š{ìXZy
ÅzzÐWßÔnxÔ!*gàÔÂLÔñàz){]VÔF,»g-V

J]ñrþ³Š8

¢5½ø
EEY

XXXŠz„ÌŠÔÌ!

eZË)âgiâãÔCg

¢¢¢¢5555½½½½øøøø
EEEEEEEEYYYY

ÅÅÅÅvvvvyyyyŠŠŠŠ{{{{©©©©VVVVÅÅÅÅ®®®®ZZZZŠŠŠŠZZZZkkkk
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ZzgZ**`Å£',!*ŠƒYC�X
¢5½ø
EEY

m@*]ÅZq-Z+nì�ZK½ZW\aZ
™äzZá!âœ}LL³gz…óóÐøzxƒCìXZÏ¯
6,¢5½ø
EEY

ÅÃðnZK½ZpŠaZ7™$ËXZkn¢5½ø
EEY

Å
Óx9CÙ}½}Šg½Vc*%Š{**xC

ZbZÐZK½ZZk§bLgä@�
 (Organic)

ZLö!*y)Šg|#c*—(Ãc*Â$zg™
Šî�c*ñ]Æv^Z@*gŠî�X¢5½ø

EEY

ŠgZÝ!*wÐ!*gq-Ô"g8-ÔEE

g8ƒD��yŠÎ
ÅæŠÆ%øg~ (M ic rosc ope)

W\VÃÃ7WDXtg8DÙZgzVÅ
®ZŠ~Z•ð!*gq-�aZ™D��S7gk

BD�XaètS7gk!*gq-Zzg" (Spores)

u¯ïƒD�ZzgM®ZŠ~ƒD�ÔƒZÆ
·îÆ‚BqVŠzgJ-’YD�XZk§bå„
c~¾DgT�XZ#ËdÔ7Š}c***xCZâY6,
jYD�ÂZq-10+0*ãÅæŠÐ�',‚]c*Mc*Ë
Zzgfg=Ð�ÛZëƒ„Y@*ìÔZyÅ›zúÑzqƒYC

ìXI}ƒñS7gkÐZq-_‚«g6À©8
ìXtg6Šg|#Æ)ñVÆfg=c*T—6,z{¥u
‰�QkÆ¶¶ÎgZpVÆfg=Z0+gŠZ4ƒ™
azVÐx¹gppzZá"Ñg�aZ™©8ìXt
Z¡IYZLö!*yÆŸÐ½Z_.[™ä”�XZk
§bÂZ**ð0*™CÙZq-g6ÐFg8!~ÐÀfe

Zzgö!*yÆZ0+gzãŸ~uZe$™D−YD
�Xðh~Ïæ]~Zyg3VÆu}YwYD�
ZzgZy~S7gkaZƒä”�XZk§bö!*yÆ

Ÿ»z{zT~¢5½ø
EEY

uZe$™ŠHì½ZÐøzxƒ™g{
Y@*ìXZ¤/ö!*yŠg|#ìÔÂYwZzgVÁ•Ñzq

ƒYD�ZzgZÒZz‡]z{%ÄY@*
ìXŠg|#ÅZkqªÃFg~¹Y@*ì
XZ¤/ö!*yÃð½Zðc*Šzu~

(—ìÂz{ßƒYC Organic **xC)
Ô({7,YCZzg$+1ŠZgƒYCìªvä

µYCìX
¢5½ø
EEY

ÆuZe$Gƒñ7ŠzVÅTytì
Zy
ÆàVÔêVÔÕVYßVZzg]V6,Cc*g3Š™/õEOÃ

ÅM (Spores) Wä”�Yè¢5½ø
EEY

ÆS7gk
aZzZgÐíÔãZzgYßVÅZ0+gzãR6,ZÚ¸~Š!*î
7,@*ì
z{(Ÿï FMHYCìZzgS7gk»�g8-ƒ@*ìZÏ
g8-ÆŠZri8-Å§bQy6,%ŠZgƒYD�XZÏn

( R u s t
¢5½ø
EEY

ÅFg~Ã¬xîg6,i�%n
Ì¹Y@*ìX Disease)

Z¤/WßîV~Z0+gÅ§s½Ððh~Šzg6,
(�ð ENgZc*»Ñz0*c*Y@*ì�ÐƒñWß~ôÅ̂~

ÃW@*ìÂ™Y�
tWßi8-WßŠìX¢5½ø
EEY

iŠ{WßZÒ
ZZzg½Zá~²ƒD�XWßîVÅZkFg~Ã

¹Y@*ìXZ, (Ring Disease) IŠZgFg~

J]ñrþ³Š8

¢¢¢¢5555½½½½øøøø
EEEEEEEEYYYY
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WßîVÃZ¤/!ŠgzYwZg]~ôoHYñÂz{vä”
�XZkÆ´z{Z,WßîVÃZ¤/»“QÇäÆn
ZEwHY@*ìÂSyÐQuzZà̀ÆWßÌFg~»
DgƒYD�X

¢5½ø
EEY

ÅF9nx6,Ìú™C�XZq-nÂ
Zâç**uì
Zk»úƒYñÂ0*õnÆS7gk

aZƒD��Fg~Ã!~Æ‚BŠzgŠzgJ-;

Šï�XS™êZ¤/nxÆ‚B!*g',~
Æ7Š}QvWñƒVÂnx»i�%n
!~Ð’Y@*ìX

éBƒZZzg!*glÆñÌ~¢5½ø
EEY

Fgc*VŠzgŠzgJ-Ì@�XZ¹
 gz1Æn¬xîg6,1gezF

»r»îHY@*ìX¢5½ø
EEY

(Bordeaux Mixture)

Fg-VÅgzuåxÆn!*iZg~¹‚g~¢5½ø
EEY±ø NI

ÌïYC�XZkÆ´z{ (Fungicides) ŠzZN
Fg-VÐôpg�zZà̀qÝ™äÆnZ,Õ@
1ñYD�XÃ6ð§hVÐ¬Ð„Fg-V
»Dg“WÐôp™1ŠHƒX

½Z6,Ðí0+~(,~!~ÐÄìXyzV
~½ZðZâY6,í0+~Æ•ÐÀâêZyÅ¯z^™
YCìÔg8-$+wY@*ìZzg$+1{g`ƒä@ìXZÏ
n½ZðZâYÆe1V6,ZÒt@Ze$±5å ME{ƒCì


LLẽ½èOEZh§bÐÈgqpÔƒZŠZ4ƒä:
0*ñóóX

¢5½ø
EEY

ÅZ+ç**u©VÆ£«~ZyÅ
Z+9Ì0*ðYC�q3c*Y@*ìXWhIc*æzx

(¢5½ø
EEY

Å3ðYäzZàƒÐZën Mushroom)
ìXWh!/õEŠgZÝ¢5½ø

EEY
ÅZq-nÆV�XZyÅ3ð

YäzZà9¹=wz%̈[�Ô1Wh!/õEÅ‰
9iCÙ~ƒC�X3ðYäzZà©V~‰

ÂzN*ð»ZY{Ifg=ƒC�XP~
~zN*ðzZ�ÛlZg "Yeast"

¢5½ø
EEY

ª
Yeast ~0*ñYD�XZÏnLL

óóÆ**xÐZkÅÍ1V Tablets

!*iZg~�Ûz|#ƒC�XP~¢5½ø
EEY

**y
¯ä~Ñi˜ZEwƒ@*ìZzgÑZ[

¯ä~ÌSàîg6,ZEwHY@*ìX
Ì¢5½ø
EEY

ÅZq-nì (Pencillium)
&4k5Ó4-ê
FEGJG

�ŠzZ×V»g™ä~"uZëgzwZŠZ™CìXZÐ
ZÅ5¾æGEhg¡Í-.5ë

E
GEYä9281Y~Šgc*ÄHåZzgŠzu~kB

xÆŠzgZy~Zk»ZEwZ•ðÆU*"$ƒZ(£é GMX
 pŠ

&4k5Ó4-ê
FEGJGÅÌF9�X~ÐÜs

&4k5Ó4-ê
FEGJGâLG

ŠzZÇV~ZEwH (Pencillium Notatum)

Y@*ìX̀Z�ÐaZƒäzZàFFg-VÅgzuåx
ZbZzg%ëz){ (Pencillin) Zzg´`Æn&4k5Ó4è FEGGE

�»gGYD�ÔZÏ¢5½ø
EEY

ÅŠ+�X¿¯ä~Ì
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¢¢¢¢5555½½½½øøøø
EEEEEEEEYYYY
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&4k5Ó4-ê
FEGJG¢5½ø

EEY
ÅP9ZEwÅYC�pZkÅ‰

ÆåÐc~ñ�Š ¢5½ø
EEY

9JµÌ�X
S7gkÅç**ÅÐôpg�»Zq-§i¸ì
ŠZr
ŠZgZzg%ÄðƒðF,»g-VZzg]VÃ
yh+äÐ¤/m,™,ÔZ+ZâYÃ#
Æ0*ã~eZ%6,Ì¢5½ø

EEY
ÆS7gk

åîg6,%D7 ( Sp o r e s )

�XŠZBÔŠZäÔezwÔ',i+z){3,x
Zzg({7,ä”�Â™k
z{¢5½ø

EEY

iŠ{ƒ‰�XZyZâYÃLZEw:
™,ÔZ¹!*zgc{äÐ¯gU{g`
™Š,ÔZ¹Z¤/;BÐg1ƒÂ¬
;B™0ÐŠðBÔQŠzu~qzVÃgNzg:Zy~
ñ�Š¢5½ø

EEY
ÆS7gkZyŠzu~qzVÃÌ',!*Š™äµ

YNÐX
›ÆZN*îZ²YÆ%ä¢5½ø

EEY
Æ

ZW,Z]6,FóŠ!*]G�Zzg@*•g~
ÅæŠÐZ,§jŠgc*ÄG�X (Radiation)

Æfg=3äÅWÅqzVÃFŠâVJ-väZzg(
ÐXc*YYìZzg]VÃÌ"kŠâVJ-F,z@*i{g3
YYìXZk§bÆ'×h+Š!*]ÐZyÅY$Ëì

T§bZK̈yä¹Ï$Fg-V6,ìqÝÅì
ZÏ§b�áh+L:L¢5Àö

EEYÆ.VÃÌ"ZW,¯Š}p
t¡Zq-ÂµÌU*"$ƒ$ËìX

W·ÃzeÆˆ�¢5½ø
EEY

ZzgQz;V$¢5½ø
EEY

(W eak ÆldizgzV6,�X$zģ]æZf
zZÑŸgppzZáZ�ÛZŠ Immunity)

~¢5½ø
EEY

ÆuZe$™YäÆ}ò:
Üs6,.yÁƒD�ÉYy
CZÌU*"$ƒMh�XuŠ~Ô3´Ô
ggc*"zzuŠgŠc*n}ÆË{c*
ŸÆËZzg�ÆYwYäÔuc7,
YäZzgŠgŠŠ¶ÆWU*g!~Æ‚B
úc*Vƒä'Â4ì
̄gZêeZË
Ðg�qHYñXZyÅ?m,™Š{

LL¢5½ø
EEY

'×Z›óó (An t i funga l  Med ic ines)

ZŠzc*]¢5½ø
EEY

Å›zú6,gzuÎ™Zk»{Ø™Šî�
ZzgFg~Ã‡1~áWC�X

J]ñrþ³Š8
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i}6,0*ãÃZ¤/âj1]ÆzWÚø~ŠBÂ
i}Æ0*õÂxZzgZq-Šzu}ÐÝi0+ÏÅÓx

(Life Cycles) ªVÃ¯ñgppzZáŠgCŠzgZ#/õ EG
ƒï™0*ãÃÌZÏ§bOW,™D�T§bi}&
ëY…�ZzgZk6,…zZáÓxi0+{BñYäzZá
ZK̈yÔYâgÔd7Š}z){OW,ƒD�X

‚]�T ( ŠzgZ#/õ EG ) ëY…�
ŠgC‚¡
~»g0‚¡Ô**¶zX‚¡Wx‚¡ÔÃ`gk
‚¡Ô�‚¡0*ã»‚¡ZzgNhzVÔßzVZzg

Æ‚¡Zë�X‚¡Ð%ZŠt (Minerals) n*]
ì
ZkŠzgZ#/õ EG~tÓxÁÜZLZLºm§j6,
i}ÔƒZÔ0*ãÔd7Š}Zzg³Z**]Ð¼fegT�¼
ZyƒÃŠïgT��ZkÚZzgåˆ[Æ-CÙ

z‰ÜYg~ì
i0+ÏÅCÙZq-n‡ìÌgìZzgZL�Ûzr»
ZOxÌ™C−X

iiii}}}}ÆÆÆÆ0000****õõõõÂÂÂÂxxxx
-VÂøg~i0+ÏÑ®ZŠŠzgZEV~y~ƒðì�
ŒìZy¼ŠßgÂV6,�Zq-„§&6,ÚŠCÙZñ
YDgT�XtŠzgZ#/õ EGôzVnÆ��øg~i}Zzg
»Ñ]¬ÝÃ`gì�XñÈV»$+ÜÔYâgzVZzg6,0+zV
Å‚Ñ:ÜkãZzg-ðZW,Z]�øg}ÎäZzgYuÃ
Nzw™D�Xi}6,Z(gzVÆZW,Z]ZzgpŠi}
Å¤/ŠlZzgÎg`ÐZk»QQ(,kƒZÃ,i}ÆZL

»iZztZzg¤/Šli}»gcz){ Axis Å̂Ôi}Å Orbit

ƒï™ZW,Z]%A$™D�X

J]ñrþ³Š8

øg~i}Åâj1]Zzg0*ã

ZÜZDwÔ$Âî OZ½)
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ôzVŠzgZEVÆƒDi}Æ0*õÂñV»E+™{
Cryosphere, Biosphere, Šp»!*)̄ƒÇXZyÃþ
ÆHydrosphere Zzg Geosphere, Atmosphere

**xÐY**Y@*ì�ƒï™ZL%“ZW,Z]Æ-i}
6,ñ�Šâj1]Ã¯D�ZzgZk§b`D�
|]
ZK̈yÅÓx¢zgc*]XÃz{Y}ìZzgz{ÌXÃZÌY}
Ì7ìZzgY+ÆnÃ�áVìÔ7g~§b‡ìzŠZì
gnp�XZy~ÐÃðËÐÁZÌ7g‚rƒ',Z',

ÆZë�ÔƒZq-Šzu}Å’YÆn¢zg~�X
ìÔi}ÆZ0+gZzg!*CÙ»z{8~î O Geosphere ª�

ì�ßzVZzgNhzV6,ŒìXâjw»z{z�i0+{
B@*ìÔ Bio s p h e r e  ZâYÆn¢zg~ìz{

ŠZzì�"��á0*ãÐ_m,ìÔ Hydrosphere

tz{Ã:WäzZÑZuV6, Atmosphere aåì
ŒÔƒZwZg]',ŒÛZgg‚rìÔ‚÷heÆnWxZzg

»g0eZðW‚[+’ CO2 Æn Photosynthesis

Ôti} Cryosphere �ÛZë™@*ìXWy~Zzg0*vZVì
ÆZyÓx”V6,Œz{zì˜V0*ã',sÅ̂~W
ŠHìÔZk~ÚÑàZzgÚ†!Æ´ºÔ',sÆ
3ƒñ«gÔ@*Ñ[Ô1,Ô',sÅÑ®ZŠnÅ(<4è

GXGÔ

Ô',s7lNhÔi}z){�áï�X Glaciers

ŠzgÜYÐŠBÂøg~i}6,0*ã„0*ãŠ3ðŠê
Ø«g»0*ãìXƒZ~ 96.5% ìÔ¹0*ãì1Ze

ñ�ŠZggZ]ZzgÓx)ƒZ',sÌ0*ãìX«gÔ0+~**á

�™s0*ãìZk»Ì 3.5% @*Ñ[ÃWD�1
',sÅZªV~)ƒZìX 3/4

i}Æ0*vVÂxW:~ÝÌ�ZzgZq-Å
p~ŠzuzV6,ZW,Z0+ZiÌƒCì',‚]Æ',•Zzg',s

A~ Æ×ZÐNhI3gT�ZzgWy»gtge$Zzg

NhZzgi}Å"ZÇV~¤/â psƒDYD�XÓx
¤/xÔƒñâœ}Ôƒ™«gÆ)g}ge$Zzgß0

J]ñrþ³Š8
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YD�X
ï™ H y d r o s p h e r e  Zzg G e o s p h e r e

~…zZßVÆni0+{g�»‚ây&;5é XGO Biosphere

iF̂âj1]»¹gN*‚z{ Biosphere ™ZD�X
zìT~Ãðf~§]Úi0+{g{$ËìXZk~Ñ
®ZŠZlxi0+ÏÔ¢5½ø

EEY
Ðá™m@*]ZzgY0+Zg�áï�z{

c*Biodiversity ƒZq-æÅ§bgT�TÃ
Ô¹ÏuV» Atmosphere §»Càq¹Y@*ìX

ù·ìic*Š{F,**¶zXZzgWx�ZzgÁlZgzZá
Noble Zzg (CO2) ZggZ]ÔZzjzyÔ»g0eZðW‚[+
Zzg Xenon Zzg Argon Kvypton Neon~Gases 

z){ Radon ÔHelium™ Inert Zzg Noble Šzu~
�X�¹ÁlZg~�1i0+ÏÆnZC¢zg~Zzg

U l t r a Ñiòb',ŒÛZggBb�XtÎg`ÅvyŠ{
ÃîVÐ™«Ì™C�X Violet

0*vVÂxÍ
ëģk3ºgT�1LL¼
úZï)¡qZzgvyŠ{ßg]qwÌaZ™Šï�X

)§»CZgï(»" Fossil Fuel }ZK̈âVä�
Oil Šg$ZEwHì�Ã́Ô%ªðz@Ôow’

Ôz){�ŠgCîg6,ZK̈yÔ³Z**]Zzgd7ŠzVÆ Shales

i}~Š®ƒäÅzzÐŠgCf{],Æîg6,i}Zzg
«gzVÅ"ZÇV~0*ñYD�ÔZyÆWÐaZ

ÅlZg(,|YäÅzzÐ CO ’Zzg CO2 ƒäzZá

J]ñrþ³Š8
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Glo ba l ªñÌ$+%Zzg Cl im a t e  C h a n g e

ª¬@wZg](,|YäÅzz¯ìXtwZg] Warming 

(,|YäÐ¹Ðn{Á}òaZƒgì�t 1» C

ƒ̂Âå 2» C Å§s(,|g„ìZzgZ¤/ 1.5» C wZg]
n„ZzgCÙi0+{ÚÆ{8»!*)̄Ìƒ$ËìX

Oç™ÒZgnÆ0*vVÂx(,}ë{�ÔYg~�
ZyÆZW,Z]åÃ7WD:„CÙCkƒD�Ô1L

LNhzV6,W>]VÑzZZzg«g~‹òÅ^~

%ŠZgÌƒD�Ô‚B„)Ckîg6,«gÆ0*ãÅ
~p~Ôøg}Wk0*kÅcY (Chemistry) 6]

)̀ZÃ(ˆ~Ôp~ Microbial ~psZzgi}Å
‰ZW,Z]Ì%A$ƒD�Xøg~i}»CÙzZ0+gzã
i}ÅZqVÐ³ŠzgJ-#ƒðcY

J-Ë:Ëîg6,̂zs»gì
™ÒZgn (Atmosphere)

6,Zg1V71VZlxi0+ÏÃ‡ìgÄÃX

ŒŒŒŒÛÛÛÛWWWWyyyy»»»»ddddZZZZqqqq©©©©
(Simply ŒÛWyçŠ‹äŒÛWyÃdZ0+ZiÐZzgW‚y§jÐŒäÆnÕŒÛWy

**xÐZq-ŸÑzqHìXCÙ-Zzg‹ÅgZ]ÃeZË·ZÅ6,zm,™r#Å-k[Mm Quran) 

4ÆƒD�XW\yÆ„ÜsŠzŠiÔLÌÔ 35-40 6,ŠzñR\ßeGYD��µn

ËÌN*ì6,ZKœªÐ-k[6,ZyÃŠN™ŸzZgŒÛWy™Mh�XnŠñ‰-k[Å5ë LEÃ
Æ¶KyÃÌ›™Š,XZk (Bell) ™,ZzgQp (Touch) ?›   Åw™Qk6,

§bZ#Ì*zi+-R\ßeƒÇW\Ã
$4o-

÷ GGEWYñÇ@*
W\ŠNÃXW\ŒÛWyÆZy]4n.ç GIEEÐ0
6,Z~é™Mh�c*ZLZzgZLàÆ**xÆ‚B maparvaiz@gmail.com ÎZÑ]

6,zZFZx$™Mh�X̄y:™,XâZilƒÏXW\ÆÎZÑ]Æ�Z[CÙâ{Æ 8506011070 

ÃŠñYNÐXÎZÑ]ŒÛWyÆÜsQk8zõ OÐ0ƒVT6,Qkâ{ (Saturday) Wy~‹
WƒðƒX

You Tube Link : 

https://www.youtube.com/c/MohammadAslamParvaiz/playlists

J]ñrþ³Š8

https://www.youtube.com/@MohammadAslamParvaiz/playlists
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µ4è
YHE',vä�gZ{Š3Š~¶Zk6,½zZáZ[Zk
~552Bˆl™gì¸XZŒ‚hñ&Î‚ßV
~µ4è
YHE',vÆZh-6,ö~F‡.ÞŠgp´VzZµ
ƒNX

Y~Ç~ÆZh-Å(ßì»Zh 1550 /

-Îc*ŠHX
Counter Wieght Y~6,ö~ 1620 /

»ZŸ†HŠH@*
ÖðÆˆZz6,~PZLW\Zz6,ZJ
YñXZkŠzgZyZzgÌ"ÑggK(,~}Z&q]Å

IX
W i l l i a m Y~Zôm,‚0ZV 1 7 9 0 /

äN*&4ø
JF6,gzÙðÎäÆnl}Ð Nicholson 

ergz°zV»ZEwHZzgZ[gzÙðZLW\N*&4ø
JF6,µ

Yc*™C¶Xt¹(,Z»g**)åTäÖðÅgëgÃFkH
!™Šc*X

Y~åîg6,ßì»6,öZÖ~¯c* 1795 /

ŠHXZk6,ö~Zh-ÃU™ZkÅ(ŠzuZ!5¿.ç GEExÎc*ŠH
250 TÅzzÐtá»°!gëgƒ̂ZzgZq-]~

»\VYLÐX
Z¶gÆn Times Y~ßyÆ 1814 /

Zq-6,ö¯ðˆ�¸\Å¤‰ÜÐ¹¶ZzgZq-]~
»\VY\$Ë¶X 1100

äZq- Bauer Zzg  Koenig Y~ 1818 /

6,ö¯ð�àz‰Ü»½ÅŠzâV¥V6,Öð™$Ë¶X
ä6,öÃ William Church Y~ 1824  /

 WIz¯Šc*XZ[tpŠlŠ»½á™ZÐYLÆˆ

eZËpgæZDwÔ®

(15 )mX !*'i!*âVÅ
µ4è
YHE',vÆˆƒäzZàZXŠZ]

J]ñrþ³Š8



Šzu~Y+$=™gÄ$Ë¶X
Rotary äRichard Hoe Y~ 1844 /

6,öÅZXŠÅ�',tgëg~Ð¤/Šl™DƒñÔ%gÆÔ
»\VY\$Ë¶X 8000 Zq-]~

äZq- William Bullock Y~ 1865 /

6,öZXŠÅT~»½ÃgzwÅßg]~Šc*Y@*åXt
»\VYLÅ&¢AgBb 12000 6,öZq-]~

¶X
�,œ~~S®)Æ®~"Ñgª]Z0

ZXŠZ]ƒNXO¤/Z°Wø6,ìÔR°6,ìz){
ÆMovable Types Ü&»45»4è

GEGGz�Š~WNX
OñW`ÛR,ÅæŠÐN*U$µÅYg„ìXg3
£zk,»½6,Z+ÕP�Íc*ZÌ1wZ�ÏX¾n®S®)
W`ZL²z`ÅZ•6,(Að FXœƒðìZzgZk~gziZ:-$

6ZŸ±ƒD−Ygì�X

ZZZZŠŠŠŠ[[[[6666,,,,6666,,,,ìììì6666,,,,ööööÆÆÆÆZZZZWWWW,,,,ZZZZ]]]]
(Effect of the Printing Press on 

Literature)

XXXX¹¹¹¹((((,,,,~~~~®®®®ZZZZŠŠŠŠ~~~~ÂÂÂÂ1111VVVVÅÅÅÅZZZZ����áááá®®®®)))):::: 1

µ4è
YHE',vÐIÅŠ*~NÂÁ‰Î»A$
(,~„Ngëg~ÐÜ™D¸TÅzzÐË
Â[Å¹ic*Š{ä7ÅY$Ë‰XÂÁºm

ßÍVJ-„(Að FXõ0*C‰XDzZŠ[ÅF,−Ågëg"
u„¶X

pµ4è
YHE',vÅZXŠZ]äS®)ÅŠ*~Zq-

i',Š„Zz[',0*™Šc*XDzZŠ[ÅF,−zF,zóÃ‰6,zZi
YÆŠzgZyµ4è

YHE',v 1450 Zzg 1440 Æn6,ï‰¸X
~Zq-Y?{:‡ìHåz{ŠÙ Mainz ä̀*Æà

YJ-̀*ÔZOÔ�ÛZ÷ÔZÜÔ7gC
"5ÑC4-ê
EGEGJ 1480 „ŠÙ

Y?{ä 110 ÔÎ…gCÔZÖÔ14-.5é XGGZzg7C~½ã
àzV~Y? 270 YJ--gz\Æ 1500 Á‰Zzg

{ä‡ìƒ`¸XZkÐÂ1VÅ®ZŠ~i',Š„
ZŸ†ƒZX

XXXX''''ÅÅÅÅZZZZÌÌÌÌ~~~~ZZZZŸŸŸŸ††††:::: 2

6,ì6,öÅZXŠÐI'Æ**xÅZÌ7
¶XZÒNÂ1V~Â'»**xÌŠg`7ƒ@*åXÜ
™äzZá'ZÝ!*ÂVÃÜ™1™DX7̧ZK%è
ÐQ~p~Ì™Šc*™D¸XZgTÅÃðÂ[�Zq-

£x6,Šø7[¶Zk»QËŠzu}£x6,Šø7[Â[
ÐZÒZƒ@*åXp6,ì6,öÅZXŠÆˆ'Å
ZÌ~i',Š„ZŸ†ƒZXZ[ÂÁ'Æ**xÐYã
YC‰X

Šzu~Zë!*]t¶
S®)ÅW‚ãZzg!gëg~Å
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zzÐÂ1VÅÑ†Áƒ̂¶TÅzzÐÂÁ¹Á
76,!*iZg~Šø7[ƒg„‰Zzg:ƒäÅzzÐ
Â1VÅ–~~i',Š„ZŸ†ƒZåXZknËÂ[
Æ(,~®ZŠ~�áùƒäÅzzÐ'ÃZKÂ[
Ðic*Š{Ðic*Š{ÃZ+{(Að FX!åXVwÆîg6,g

Åi0+Ï~„ZkÅÂ[Å Er a s mu s  '

¢,&ëELIX 750,000

XXXX££££òòòòiiii!!!!****ââââVVVV»»»»����ÛÛÛÛzzzzrrrr:::: 3

6,Zäiâä~ÂÁÜsfYÆnƒZ™C
‰X¬xßvÂÁ7,|Zzg™70*D¸Yè
7g}-gz\~ÂÁÑHi!*y~„ƒZ™C‰
ZzgúZxÑHi!*y7Y…¸Xp6,ì6,öÅ
ZXŠÆˆÂÁZ[úZòÚ0IYèZ[ÂÁ
£òi!*âV‰Z‹ỒðÔZ¤ß~z){~Y8
Yg„‰TÅzzÐúZxZ[ÂÁ7,|0*gì¸X

'Zyi!*âV~ÂÁÉgì¸TÐZy
i!*âV»Zg»Yƒg;åX

XXXX""""YYYYZZZZ&&&&qqqq]]]]:::: 4

Y~–å
 1641äSamuel Hartlib 

LL6,ì6,öÅZXŠÅzzÐúZxZL£tÆ!*g}~
YyÃÐZzgZkÆˆZ7Š!*c*7YnÇXZzg¸ƒZ

ÌX-gz\Æ§]âÆŠzgZyÂ1VZzg'.¨Ó43ð FEGHVÅ
Z�á®)ÅzzÐZ&bIzVÆìÑ]',Z{gZ„úZxJ-
(Að FXõgì¸ZzgË|ðlaƒ¼Y…ƒñÌ¼

)Yg~(                                  7™0*g;åX

]]]]ÂÂÂÂ¡¡¡¡áááá
6,¼ (You Tube) eZË·ZÅ6,zm,Æ-k[

ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ™Æ  Z"g^
-k[6,ŠB:

_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"Zzg
eZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

c*QSkYWgÃeÃZL
Z"g^¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X

J]ñrþ³Š8

https://www.youtube.com/@MohammadAslamParvaiz/videos
https://independent.academia.edu/MAslamParvaizDrParvaiz
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IŠ-gc*~Zq-(ì4+gz:ZkÆWk0*kÆ
ÇîV~Z¤/W\YNÂW\Ã»°®ZŠ~Z,%ŠZzg
úg'ÃWNÏXÅ¤/Š3YàƒVÏÔ¼Z�ÛZŠ~Â¤/
ŠâV»;ƒZÚic*Š{ÃWñÇ
ZyßÍV»

»Q**Ô3**ZzgÎ**ŠØZgìYèYá
ƒñŒÅzzÐ‚÷heÅZzgpgZu
Å**àŠzâV„½ãÈƒYD�XZy
´̧V~ÂYâgÌZkz!*Ðôp7
�Ô0*pYâgzVZzg6,0+zVÅ¤/ŠâV6,Ì
¬xîgÐÎXÃWCìXŒÅZk
ÎXÃÍZ>)²£41ºé

Y
GE(ë�X

tFg~Z¤/pZF,6,Š÷Æ¾ZóÔÍ&+{ÔÂÔÍgOcgZzg
Š-gc*ZHq~Zzg·gÆæ¹zf!ógyÔ¡7gÔ!
&×SZzgŠg�Æ´̧V~¹¬xìX@*ëoÅŠv
gc*2V~ÌßvZkÐôp7�X5Š‹ÆWwZ&+c*
ZXk^Wszp‚®ÆY,̂}Æ_.Óx
Nh~gc*Z§VzòÐá™*7gJ-Zkz!*ÅDg

�X#-�ð FGgZ¥/|Ô¥/ðZwZzg¾ƒVÆ´ºÌZkÐôp
7�X'gZ»Ô|Z]ÔæX6,Š÷ÔW0+OZ6,Š÷ÔQh3Ô
™**S-PZ!Ô@*ï**ezZzgŠ‹~ÌZkFg~ÆZW,Z]

0*ñ‰�X
ÍZ>**òtFg~WÇe+Å¶ÅzzÐ
ƒCì�
ŠgCn*]~ÐZq-
ìXøg}ŒÆ‚tÆ{~Šz
¼zŠƒD�XÃLLåðgZàóóU¹Y@*
ìXt¼zŠZq-;gñy{g`™D�
TÃLLåðgZ±h4èGEóóë�X

t;gñyŸÅpÐƒ(,ðZg2f6›zúÆa¹
¢zg~ìXZk;gñyÅ»g~ÆaWÇe+Å¢zg]
ƒCìp¢zg]¹©àƒCìZz¹CÙ¿ÃZq-Šy

B¤/Zx)Zq-B¤/Zx=Zq-¤/Zx»Zq- 150 ~µn
DÙZgzZVz(WÇe+Šg»gƒCìXtlZgZâÁì
Îð
Åâu6,7‚ãg¿Y$ËìpZ¤/t:AÂÍZ>Ü
ç**uFg~ÑhƒYCìX

#Ð´`

eZËZuZgWÃ¹X5Š‹
)eZË·ZÅ6,zm,(

‰^ñß‹Ò1�Û^…æ7‰1

tttt;;;;ggggññññyyyyŸŸŸŸÅÅÅÅppppÐÐÐÐƒƒƒƒ((((,,,,ððððZZZZgggg2222ffff6666
››››zzzzúúúúÆÆÆÆaaaa¹¹¹¹¢¢¢¢zzzzgggg~~~~ììììXXXXZZZZkkkk
;;;;ggggññññyyyyÅÅÅÅ»»»»gggg~~~~ÆÆÆÆaaaaWWWWÇÇÇÇeeee++++ÅÅÅÅ
¢¢¢¢zzzzgggg]]]]ƒƒƒƒCCCCììììpppp¢¢¢¢zzzzgggg]]]]¹¹¹¹

©©©©ààààƒƒƒƒCCCCììììXXXX
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Z¤/ŸÃWÇe+ÁQìÂåðgZàUY%4ì
ZzgZÏÅzzÐ†ÌYwY@*ìXŒ

ÅÎXÅzzÐ‚÷ÅZzg3äÅ**à
6,Š!*ƒ7,@*ìZzgZK̈yÆtŠzâV÷OW,
ƒD�XWÇe+Å¶ÐƒäzZÑ
vyDJ-özŠ7ìXZ¤/t¶¹
gìÂZK̈y»7gZŸZzgŠârOW,ƒä

4ìX
åðgZ±h4èGE;gñyŸÆÓx
6ð’)Õä]ÃNzw™ä~Zë™ŠZg
ZŠZ™@*ìXZkÅ¶ÐX6ð’)Õä]OW,ƒD�XZk

Å¶»ZW,”V6,Ì7,@*ìXâVÆŸ~WÇe+Å¶ƒÂ
a~Ì¶ƒCìXaÅ(,ðZgZzgf6›zúÆaåð
gZ±h4èGE;gñy"uZëìXâVÆù~egâ{Å/Ð

á™ZKŠz‚wÅ/J-a»f‚¹!›zúÐ¦/g@*
ìZ¤/ZkŠzgZyZkÃWÇe+Å£/lZg:AÂ:̂Üs
Á=Zzg$+ðgLìÉZÒZ0*åÌƒY@*ìXZ¤/¶ic*Š{
ƒÂÜŸùÌƒYìXZq-Y,̂}Æ_.'gZ»
~Zz¹CÙ‚wZq-ÑÄaâVÆŸ~ÁW-e+ƒäÅ
zzÐ'ç NŠ{aZƒD�XZq-Zzguz}g7g^Æ_.
øg}o~aZƒäzZáCÙŠk”V~ÐZq-~
W-e+Å¶ÅzzÐf6(,ðZg7ƒ0*CX

aèf‚Æfg)„ŸÆÓxZdwNzwK
YD�ZkaZ,”VÅKã(,ðZgÌ¹NƒC
ìZzgaŠ{Gg{‚w»±»ŠÚ~WJŠk‚w»4ìX

øg}o~½ãZq-™zh‚JÑÄamzgÔZ0*åZzgf6
îg6,$zg�XZy~ÐWŠña¡WÇe+ÅZk

fgZÏlZgÆ:YÅzzÐZkqwÃã
�X®ÿ N5™øg}o~b™zhäÑÄ
Z�ÛZŠWÇe+Å¶»Dg�X

¶¶¶¶XXXXWWWWyyyyYYYYVVVV????
Zkßg]qw6,ÃeZnÂZ(4ì
�áh+
W-e+Ãð¹„ËqìTÅ©àÏ
lZgÌZq-¬xWŠò7áYZÏaz{
/½Æa**»g{ZzgZkÅZzÑŠmzgZzg

Z0*åƒYCìX»lZ(„ƒ@*@*
tñÂWY@*
ëZkÆ
ZI„7�Ô1Z\k
|ZkÆ',@ìWÇe+»
Zq-ZbÜsŠzgz9~»gƒ@*ìZzgZk~ñ�Š
WÇe+0*õ‚wÆa»°ƒ@*ìXÂQZkŠ!*YÅzz?

ZZZZzzzz¹¹¹¹CCCCÙÙÙÙ¿¿¿¿ÃÃÃÃZZZZqqqq----ŠŠŠŠyyyy~~~~µµµµnnnn

BBBB¤¤¤¤////ZZZZxxxx))))ZZZZqqqq----BBBB¤¤¤¤////ZZZZxxxx====ZZZZqqqq----¤¤¤¤////ZZZZxxxx 150

»»»»ZZZZqqqq----DDDDÙÙÙÙZZZZggggzzzzZZZZVVVVzzzz((((WWWWÇÇÇÇeeee++++ŠŠŠŠgggg»»»»gggg
ƒƒƒƒCCCCììììXXXXttttllllZZZZggggZZZZââââÁÁÁÁìììì
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::::AAAAÂÂÂÂÍÍÍÍZZZZ>>>>ÜÜÜÜçççç********uuuuFFFFgggg~~~~ÑÑÑÑhhhh

ƒƒƒƒYYYYCCCCììììXXXX

ÍÍÍÍZZZZ>>>>ÅÅÅÅ%%%%9999
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úZxÅÑdZzgÓ#Ö2fgZùZšrÅÑ6,zZðTÆË
~W`½ãÎZb™zhßvÝñVÅÏi0+Ï¦/Zggì�X
YèÍZ>»gzv•Æˆz{úZzg
'×Šzg~ÆÑëÌ7gTXZkFg~
ÐZy»f‚ZkuJ-OW,ƒ@*ì
z{Á
=Zzg"z̧sƒD−YD�f6
Îú1úÁƒCYCìX

ŠzuZÎZwtì
HWÇe+ŠgC
îgÐŠø7[7ì?Zk»�Z[tì
Z¤/pŠgC
WÇe+0*ã~Zzgi}~0*ðYCìpZ[ZkÅlZg
½ã#ƒ̂ìXtâœ{âjwÆÏ¹ˆkƒ@*ìX

¤/òZzggzÝ~¹ƒY@*ìX0*ã~ñ�ŠWÇe+Â
ÑÄÅ2+gƒ̂X0*ã~QZzgywu
¤/ñVÅzzÐZã6ðâœ}ã

0*ãÅWÇe+ZyÆ‚B¿™Æ»ƒ̂X
@*ëZÌÌWÇe+Å¼lZgŠV~ï
YCìpøg}oÅZq-(,~W!*Š~

¾"$c*èI&Z+ÅzzÐTÐÌøzxìX
i}~ÌWÇe+Å¼lZgƒCì&7Š}
_.[™fe�X7ŠzVÐtøg}Ÿ~vƒYCìX
pZ[i}~ÌW-e+Áƒg„ìTÅãCŠ~îg6,Šz

ooooÆÆÆÆXXXX´̧̧̧̧́́́VVVV~~~~ÍÍÍÍZZZZ>>>>zzzz!!!!****ðððð̂̂̂̂ZZZZ((((gggg™™™™[[[[ììììZZZZ¹¹¹¹
(((({{{{ŠŠŠŠ3333cccc****ŠŠŠŠHHHHììììXXXX

uuuuzzzz}}}}gggg7777gggĝ^̂̂ÆÆÆÆ____....øøøøgggg}}}}
oooo~~~~aaaaZZZZƒƒƒƒääääzzzzZZZZááááCCCCÙÙÙÙŠŠŠŠkkkk””””VVVV
~~~~ÐÐÐÐZZZZqqqq----~~~~WWWWÇÇÇÇeeee++++ÅÅÅÅ¶¶¶¶ÅÅÅÅzzzzzzzz

ÐÐÐÐffff6666((((,,,,ððððZZZZgggg7777ƒƒƒƒ0000****CCCCXXXX

‰^ñß‹Ò1�Û^…æ7‰1
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R,}zn,yä6¤/~ÆyZy~ZCªx
Š/Z&+zV6,HX¸„Ë6,ZãÂ[~ZÐZkŠ"»
uZr5åXZkäZ&+zVÃÂhÂh™ZyÅigŠ~Zzg
C~ÃZµZµ™ÆŠz',àV~½Šc*XZkÆˆZk
äZkigŠ~ZzgC~Ãe{e{á™Zyl6ð
%·]Æ‚B!*g!*g>HXZk¿~ËË™ŠzDÙZg
J-Z&+}ZEwƒD¸XZkŠ"~7g}WJ
',kÑZzgù¦îg6,ÑÅVZ&+}ZkŠ"Å2+gƒ
‰XpZk»Ãð³:�XZ&+zV~Ð0*gkÆ
•}ÅÃð¡:ïmX
R,}zn,yâ-k:ƒZXøzòZk6¤/‚0ZV

Ælg~¶pâ-ÏZkÐÃÎVŠzg¶XZL

µ"Å**»òÆˆz{¬ÐŠtu¤/òÆ‚B6
µ"ÅŠ~µY@*åX
Z&+zVÆŠ"Å**»òÆˆZkä¹:
LL~ŠJÂVÃÎä~ps™ä»gZiZq-Šy
¢zg¥x™ßVÇXŠg]~Î**Zq-ŠxaZ7ƒŠHX
Î**ŠJÂVÅƒÐic*Š{F,¹c*ĈìXŠg]ä
ZK7æ{¤!VÆfg)œ-V~iÃ0*g}ÅZzg
0*g}ÃÎäÅ^Š~ìXQtÐeì
�¿
Šg]äW×W×œ-V~Z�xŠc*ìÔz{ZK̈y

¡¦D+ZÛÐPŠâVc*P̧V~å™áXóó
Å ''6 '' Z[Zkäæ¹i!*âV~èƒð

Â1VÆ°WiâäÑzqKZzgZkÑÆa

(7 )mX **ñgf!‚0ZV
RRRR,,,,}}}}zzzznnnn,,,,yyyy

(Trevision)
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8ðåÔ‹ZÐÔNØg{Ôa**Ô÷sÔE 7~Ôâ�áŠgÔ
á™7ŠzVÅazVÔêVÔYßVÔ ÜnãZâÐ

]VÔœVZzg³Z**]ÆÍ“ÔpyÔl!ÔA~Zzg
1wz',ZiJ-ZylZâÃŠ"Åz~eZÑZzgZy6,

Z6ð¿}>™**Ôi™**Ô�CÙQhZ**ÔÔó™**Ô
$¹Ó4ø
G

G™**ÔÎ-™**ÔYw™**z){WiâñXCÙ!*gZ#
Ãð%“»gƒY@*ÂàVJ-ZkÅYõZ
ŠJÂV}iÔ@*ÆZzg0*g}z){6,ÅYCÔ1Zy~

ÐË%“~0*gkÆÐZz™s:†Zzgic*

@*Æc*0*g}ÃÎä~v™ä»pZ[$+2gÑq{
¨:ƒZXZ%ZyŠ!*]6,'×h+Šk',kÑZzgZ¤ß~
âZ[ÅZq-äði¥ZyŠ1VÆZyZY]7g}

™äÆa�Ûz|#ƒIX
ZkZ¤ß~6¤/Åà]Óx-g\~’_¶Ô

Zka9zV~•kM�ÏZzgû7ÏXÅætz
f[~Ãð¶:¶Ô6¤/~Æ°Zi',KƒñZzg
6ÅNÂ1VÆ1¦{ZzgZt¤/{~!*0+ñƒñ
ZkÆ0*kWD¸ZzgìâógzB0*D¸XÃðŠy
Z(:åZ#ZknÆŠz&&Að XOkMZkÆ¶y:gì
ƒVX

Zy~Ð‰H{!*iƒD¸�ZLÒy™Š{
°Æ_.°ZßZµÎ**¯™Š3ŠïZzgQZk°

ÆúnMgzBá™�ÛZgƒYDXZÏnÆZq-Šð

!*i�ÏäZL°Æ_.Zq-ðZK̈ãpy»_c
HXZk»Z+Ñwå
ZK̈yZÑsZJ‡]ìZzgZk
zzÐZK̈ãpyÓx³ZãZâÐic*Š{ËÚìX
Šzu~Y+$Î**ÓxŠJÂV»!*Š�á{ìZzgZkÒpÐ
Óx)ŠZCZâ~Ðic*Š{-·qìXZyz�{Ð
Î**¯ä»gZiZK̈ãpyÆZ0+g7æ{ìXR,}zn,y
ä%zV'×ŠzgZNKÔZ7»°gzBçz2Æîg
6,Š}Š}™ZyÆŸÐðhZðhZpydZc*ZzgZk

§bZq-ðpyZ‰HX�ÏäZkpy~ZL0*k
Ð¹Ð%·]5ñXQZÐÉÕ™ÆFð
QøVÅwZg]Š~X!*syZkäZKH{!*i~ÐZk
~Ð{ØÎäÅZq-eàïàZzgÓxq¢+6,6

¤/~»öèŠc*X�ÏÂZCZÅxá™gÁƒŠH1
Z#R,}zn,yäZK§8gR,~~ZkÆÒy™Š{
§jÃ¼Š!*gWiâc*ÂZkÆË~Îä»Zq-fg{

Ì',Wæ:ƒZXŠk‚wJ-ZknÆŠð
!*iMR,}
zn,yÃß3gìŒVJ-
Zy{:$+zl6¤/zV6,

ÐZk»ZOŠ!*ÇZJŠH1Zk²á~ZkÅÛ

ZgZè�Ûz|#ƒ_¶XZkŠzgZy~R,}zn,yÅ
5‡]Zq-1hñ0*Šg~ÐƒðTäZq-Š*7\
ÅŠZ*y‹™ZkÅW>ØtÃÔTÅ!~~¬Ì
¶7Wð¶ÔZzgic*Š{¿»Šc*X

6,ŠB( 52 )†™
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~̄Ò5Ò3ð GGäZKÂ[~w•Zzg 1 6 3 4

ÅS:]Æf™~Zq-.e$Zë!*] Gravitation 

tè
i}Å§s¤/CƒðqÑƒc*¸g~Zq-„z‰Ü

~ZzgZq-„gëgÐ¤/}ÏZzg�áh+tZ•ZOÆgà
ÆN*zgÐŠzZâkÅqzVÃZq-‚BN™ Pisa 

Š3c*X
ZkŠ/»ÈtƒZ
i}Å§s

ÅzzÐ� G r a v i t a t i o n a l  F o r c e  

ƒ@*ìz{ÑZzg¸g~ƒqzVÆ Acceleration 

6,«7™@*XZj Mass aZq-6ìªZkqÆ
Ð–Y@*ìX G Zôm,~Æws

ÅlZgøg~i}ÅR6,CÙ Acceleration Zk

¢a°²°²ìXZ(YVì
i}6, 9.81 (½â

Zq-„ìeìZeâk¼Ì Acceleration CÙq»
Æ‡âyÅæŠ Gravitation ƒ?ëtEHÆw•Zzg

ÐW‚ãÐ™Mh�X
fgZ̈g™,Ât™~W@*ìÅZ¤/¸g~ZzgÑCÙq»

Zq-„ìÂZeÈtƒZ
ËÌq Acceleration 

Üsi}ÅS:]6,«™@*ìX Acceleration »
Zzgi}ÆÍá» ME âyk
øg~i~»âk

Gravitation ìXÂEHÆ 6357Km =radius R

ìZk M Æ‡âyÅæŠÐi}ÅR6,ËÌqäâk
ÑÇ¥x™Mh�X6n F 6,æ»H¯gk

~–ìX Equation 

F=GMEm/R2 (1)

Z[Z†ŠxEHÆw•»ŠzuZ‡âyì�tC@*ì

Ÿñ8aþ³þ³^¨Œ

(2 )mX øg~i}»ziy

6,zWzà©gÔZ¥/|
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4ìÂZmgëg~p~ F 6,Z#¯gk M 
ËÌâk
ƒCìXZ¤/ëi}ÅæÆ¯gkÅzzÐ

ÐKÂt̄gk G Ã Acceleration 

gm=F (2)
Æ',Z',ƒÇXZ[Z¤/ZyŠzâV…VÃ5Š,Âøg}

WYñÏX Equation 0*knè

GMEm/R2 = mg (3)

M ~ŠzâV§sâk Equation ¨g<
Zz6,Å
ZjUMh�Xt™ä  ìZzgYètL#7ƒYZ=

»gZi¥x Acceleration Æˆi}ÅæÅzzÐ
ƒZX

g=GME/R2 (4)

ÃŠ&À£¾æ Gt¥xƒZ
øg~i}Å Equation Zz6,Å
ËÌâœ~q~ Acceleration æÅzzÐ�

6,«™@* R ZzgZngi+ö ME ƒ@*ìz{Üsi}Æâk

6,Ãð�Ût7 Acceleration ìZ=qÑƒc*¸g~
7,@*X

ÐZq-ZzgŠNqt¥xƒð Equation Zz6,Å
ZAcceleration 
CÙ(g}6,ZmæÅzzÐ

ƒÇYV
ZeâkZzggi+öøg~i}Ð�ÛtìX†

ÅæÅzzÐ G r a v i t a t i o n  e0+6,
¢a°²°²ì� 1.62 Üs Acceleration 

i}Æ£¨~½âbkHÁìX
Weight ÅæŠÐë Equations Zz6,ÒyÅˆ

ÃW‚ãÐ™0*NÐX
ÆGravitional Attraction EHÆ

Ðµt¥xƒZ
CÙâœ~qCÙ Equation (1) ‡âyÔ
ÎCìXËÌâœ~q6, Force Šzu~âœ~q6,æ»

»x™@*ìz{Zeziy Force øg~i}ÅzzÐ�
B@*ìÔª: Weight 

F=GMEm/R2 = mg = Weight (5)

Ÿñ8aþ³þ³^¨Œ
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 ìZ= Force i}ÅzzÐ•zZÑ Weight 

Ô~**0*Y@*ìX N Å§bZjEHÔ Force ËÌ
Ðt™sì
Z¤/Ëq» Equation Zz6,Å

Ãi}ÅæÆ Mass ¥x™**ìÂZn Weight 

Ð¢[ G ªAcceleration ÅzzÐ Force 

Weight ~Ãðp~ƒÏÂ G ™Š,XZn´z{tÆZ¤/
i}Ð Radius Zzg Mass Ì$+áÇÔ‰Yèe0+»
ÅæÅ Gravity ZìZ=i}Æ£«e0+6,
ìXZ= 1.67m/s/s Üs Acceleration zzÐ

Weight e0+6,Wåziyi}Æ£«bkHÁƒÇXª
~Ãðp~7 Mass (Æˆ[Ð$+áÇ²

ƒÏX
#ƒÔ‰ÜY~ G Zq-ZzgŠ8iï FF!*]t
Z¤/}

Mass Ì#ƒYñÇ²Ëq» Weight ƒ@*ìÔÂ
Ã9§bÐ**LÆ Weight LÌ#7ƒYX

»ZEwHY@*ìX Balance a48-
i}ÅæÅzzÐ�̄gk4ìZkÐ48-Å

Mð(,fìX48-~°ƒÅzzÐ�̄gkaZƒ@*ì
ÅæÆ¯gkÆ',Z',ƒY@* Gravity Z#z{i}Å

~Balance °48-»(,−gÂìXª48-  ì
Weight qÃ\däÐÎZmMð(,SZkÐZe

¥x™Mh�X
ëƒÅZq-',~¬Š]tìÆëZLZzgXqzV

ÅZ»ðìª Mass ÆziyÃ³¤/Zx~CDì²t

Ð¢[ŠbÈwYD�XZ#J-ëgzie0+»^ G ë
7™DZk~Ãðic*Š{vy7p‚³Š/™ä

Æ�ÛtÃŠ·y~ǵ Mass Zzg Weight ~ëÃ
ƒÇX

::::Mass iiii}}}}»»»»
ÅæŠÐëZK  Z[ëÃz{Óxq,¥x�X

i}»ziyW‚ãÐ¥x™Mh�X
ÃëZ,ÌÉMh Equation Zz6,Š~ƒð0*v,

�:
GMEm/R2 = mg  (6)

ì;ëW‚ã m ~ŠzâV§s Equation Zk
Ð»™Mh�Yèz{LÌ#7ƒYXZk

Mass ÃZ,ÌÉMh�Yèµi}» Equation 

¥x™**ì:
ME=gR2/G (7)

W‚ã Mass ÅæŠÐëi}» Equation Zk
ÐïwMh�Yè¦ñ;B6,Óxq,ëÃ¥x�X

c*ŠŠ;ãÆaëZæŠz!*g{ÉŠ,:
G= 6.7x10-11Nm2/kg2 

R= 6357Km=6.4x106m 

2s/m10 = g                    

Ÿñ8aþ³þ³^¨Œ
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ŠzâVÃ̂[ÅW‚ã g Zzg G Zz6,ÅqzV~ëä
~g²£¾æi}» Equation ÅzzÐgN*™Šc*Zæ‚Â,

:mass

gK2401x6.0=EM 

Check 6,Calculator W\ZjW‚ãÐZL
™Mh�X

::::Density iiii}}}}ÅÅÅÅ
Volume ZkqÆZ»ðw Density ËÌqÅ

ƒCìª Mass »
Density =Mass&Volume. 

gram Ã Mass ¥x™äÆaë Density 

~Â (Cube) Ãv¢aY[ Volume ~**í�Zzg
~qÝ gm/cm3 ¤/Zx°v¢aY[ Density 

 µZkq»…r6CCìX Density ƒÏXËÌqÅ
XZ Mass ic*Š{ƒä»ÈÁw~ic*Š{ Density 

ZƒCìZn´z{ D e n s i t y qzVÅ
ªŠgzwZ](,JäÐÁZzg T e m p e r a t u r e  

ic*Š{ƒYCìXZÏ Density (,JäÐ Pressure 

6,Pressure ÃZq-{mŠgzwZg]Zzg Density a
 25 c B@*ìäÈ STP ÒyHY@*ì�¿Z

6,bX¼qzVÅ a t m 1 Zzg T e m p e r a t u r e  

»f™¢zg~ì: Density 

',sÅ 16,40 c ƒÐic*Š{ Density 0*ãÅ
ÔßìÅ 1.6 Ôøg}pyÅ 0.9D0.6 Ç~Å  Ô0.92

Å (Mercury) 0*g}  Ô11.3Å Lead Ô7.8

Zzgi}6, 19.3 ÔÎäÅ 18.7Å Uranium Ô13.6

Osmium 0*ðYäzZàqzV~ƒÐic*Š{Gbq
ìX 22.6 ,e&4o-ö GEH

Iridium Zzg
0*ãÐÁƒÏz{0*ã~¾}Ï Density T;.çEGEÅ

0*ãÐic*Š{ƒÏz{0*ã Density †',sZzgÇ~ÔZzg,
~ez[YñÏX

»${ð GOgZzgZmZÌƒÐ¬g Density 

A r c h i m e d e s -**ãx‚0ZyZg:k)
äªXz{-**yÆàuZYi~aZƒZ (212B.CD287

åZzgZKf;-$ÅzzÐ!*Š�á{»�{m¯X¹Ï‚³

ZXŠZ]ÆagìXZnª]Z0»g**ñVÆa

ÐDensity Zµ7g~Zq-Â[Šg»gìXŒV6,Üs
0ZkÐ™[Zq-tg¹ã»f™™,ÐX
!*Š�á{äZL‹gÐ{ØÎä»@*`Źc*pZj

Ÿñ8aþ³þ³^¨Œ
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µåÆ�áh+‹gä¼Î**ag~™ÆÃð:ŠJ]5Š~
Ðt¹ÆW\¥x™z Archimedes ìX!*Š�á{ä

ÆHt@*`zZª{ØÎä»ìc*‹gä÷ZÎ**ag~H
.ä»a‰ Archimedes ìXt¹z]ìZq-Šy

„0*ãÐ½~O$~ŠHZj0*ã~YD„ZLziy~
¶CkƒðX̄gU„Zm™~WŠH
ÎäÆ@*`»

Zzg . z{0*ã~e1™%»ñ¥x™Yì Volume 

¥x™YìXZzgZ¤/ Density **\™Zm Mass @*`»
Æ',Z',ƒÂ Density {ØÎäÅ Density @*`Å

@*`{ØÎä»ìzg:Z›¢zg5z^ìX!*Š�á{Æ
!hÏî»iïw™z{Z²gpÙÐŠ-Z:ƒZ
0*ãÆO$Ð

`@*ƒZ¸ÇXt Eureka ÔEureka z{^„yÐ!*CÙ
ÂZkŠggì
ËÌÂX»iZ#™~W@*ì

ë�X Eureka Âë
ÅZÌ¥xƒäÆˆZ[ëZK Density 

W‚ãÐïwMh�XZk!*]»Zky Density i}Å
ì�áh+ZkÐi}Æ!*g}~¼Zzg5!*]¥xƒX

ƒÐW‚yŠ/Ât™Mh�
ZLyÆ0*k
Zzg Mass i}ÃðhZÅŠ™ðh~èc*ßBZzgZe

ti}Å . ïB Density ¥x™ÆZm Volume 

t. BCì Crust tR . ƒð Density Zz6,~RÅ
ìX  2.7mg/cm3    e&4o-ö GEH½â

ptÂi}ÅZz6,~RÅe&4o-ö GEHƒðX
¥x Radius ¥xìZzg Mass ëÃi}»

Í!â…ƒ}ëi}» Perfect ƒäÆˆZjZq-
Ã M a s s  W‚ãÐïwMh�X V o l u m e  

Ð„™äÆˆëÃe&4o-ö GEH
¥xƒYñ Volume 

ÏX
³¢aìZkÐZe 6371 ½â Radius i}»

ƒZX7g~i}» 1 . 1 x 1 0 2 7 c m 3  V o l u m e  

Â7g~i}ÅZz‰e&4o-ö GEH
6 . 0 x 1 0 2 7 g m âk

WðXÂi}Åe&4o-ö GEHZmRÅe&4o-ö GEHÐ 5.5mg/cm3

¹ic*Š{ìX
t³Â¹À~eZ%zZÑìÔZeÜsZq-„
Èì
i}ÆZ0+gÅe&4o-ö GEH¹ic*Š{ìXë‰‰

 i}ÆZ0+gYDYNZme&4o-ö GEH(,fYCìX
12.9 ‚0ZâVä¥xHÆi}ÆWnÅe&4o-ö GEH½â

ìXZn´z{tÌ¥xƒZÆÂÄFÆÓx(gzVÆ
£¨øg~i}Åe&4o-ö GEHƒÐic*Š{ìXtZzgi}Æ

 !*g}~¹¼ZzgWÐX

Ÿñ8aþ³þ³^¨Œ

Archimedes Screw for lifting

up water
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LLW`ÂåYä¹W‚yñçqŠc*ìX~Â
ZÌY™Zk6,ŠkÑíÉ™À'×}ÐŠVÇXóóWV

ä¹
LLWV!»74
øg~åYZÚW‚y
ñçqL7Šî�XSkñçq~ÌÃð{m!*]
ƒÏXóó‡ÌäÎ!ƒñ¹

LL÷}Ih+{VLY~ó6,ŠkÑOr�X'!
¢zg~Â7ì
CÙ%ûÃðÂñçq„ƒ
?óó»–ä"„~Ð¹X

ÐVŠz„!*'™DƒñZK‹~ŠZ4
ƒñXƒÐ¬‡Ì»yW@*åXQkäZL
Šz2VÃZßŠZq¹ZzgZLyÅY+$^Šc*XyV™
‡ÌäZChg3Ô�Dñi}Q@*g™9(6,gÇZzg
;BìŠðäÆa<{:»¥cHXA$J-‡ÌÅ

Z&ö Oä3**ïwŠc*åX‡ÌZ#3äÆa´ÂQk
ÅZ&ö Oä7Y

LLW`ßìXW\ÅåYäW\Æf6zgil
ÆaÃy‚ñçqŠc*ì?óó‡Ìä�Z[Šc*

LL~ZKåYÐ¹6,.yƒŠHƒVXZÂZgÅ
”6,åQyÅÃgSìXCÙßZ(ñçqŠî�

XÌÃÒ™ßp7g~¥â]¦™**e„7ƒ
0*@*XqÑèrÜsŠkÑOƒC�XpCÙ!*g¼**
¼g^Y@*ìXZ&ö O!z{�¯k~(,~ÏR,Z°g¿ì
z{ZÌJ-ÃðÌqÝ7™0*c*ìXZ&ö OH~LQÐ

ÛA0*ƒVÇ?óó‡Ìä7Y
LLY!YV7!¢zgë°ÐX'ÃÒ™D

g’X=ÂW\ÅåYÆ7,Jä»tZ0+Zi¹I
ìX»[Ð!*CÙÌÃǵ2C�Xic*Š{F,Z‚E+{

Ÿñ8aþ³þ³^¨Œ

QhZy

�á{@*`{yÔ7:
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ZkY+$Š·y7Šï�XW\plë�
W\
ÃZ+åYB��W\Æf‚ÆŠg�Åwg„
�Xóó‡ÌÅZ&ö OäQk»j,(,JDƒñ¹

LLt!*]ÂìZ&ö O!~A_·ßZzgZÂZgÆgzi
™@*ƒVQÚÂ7g}ß~Ì7™@*Xóó‡Ìä—Z
™¹

LLY!ZYtC�
W`Hñçq5ì?óó‡ÌÅ
Z&ö Oä7Y

LLY~!óó‡Ìä¿‚�Z[Šc*
LLtÂ¹W‚yìXpI�XW\Ååä

Z¤/Skñçq»ZN[HìÂSkÅF6,'ƒV
ÏXóó‡ÌÅZ&ö OäÎ!ƒñ¹XA$J-‡Ì3**3
[åXZzgåÅ§b3**3äÆ‡̂ÌäZK
PpŠŠðDƒñ¹
LLZ&ö O!W\Y~Æ!*g}~HY„�?¬W\
C�QkÆˆ!*YZzg�áxÃZ$ðEOÐÌZkñçq6,
!*]™zVÇXóóÂt¶
ñçq6,ñZŠZ‰™äÆ

aßÍVÐÂ!*]ÅY$Ë¶pÍÉ»–gZ7á
Mh¸XZ#ÌÃðÍÉÐ¥â]qÝ™@*ZÐ
£«Ð!*CÙ™Šc*Y@*åX

LLY~„CÙìÅ§bÃWäzZÑZq-V
ìX!*CÙÐ{ÅZzgZ0+gÐF,z@*i{!g8-XT»fZB
¼\ZzgF,lƒ@*ìXZk~zZ�ÛlZg~zN*ðÏ0*c*
Y@*ìXóó‡ÌäPŠðZzg2™ZÓg~~g¿Zzg

Z&ö O»]tZŠZ™äÆð̂h~Šk,WgZxÅ¾nÐZL
_6,Y™4ŠHX‡Ì0*v,¯k~7,kìX*y
™6,CÙ!*gQÐÜs�á!*ÙQìXSk%ûz{R,Z°œS

eLìXY~Æ!*g}~Î!Î!QÐ’
WˆXQkÅWçA$?Z#‡ÌÅ!*YQÐ›äWN

LL‹z!W`ßìZzgW\WgZxÐÎgì
�XZ&!HW`Æñçq6,»xåƒŠH?óó‡ÌÅ
!*YäªZyƒ™7Y

LL7!ZÌÂÑz¬]ƒðìXW`ÆñçqÆ
!*g}~Î!ƒñ„=’W¶̂XZY!*Y!W\
Y~Æ!*g}~¼*C�XZ&ö OäCc*ì
Y~
Zq-VìXóó‡Ìä,ÐCc*

LLZY!W`»ñçqY~ìXtÂ¹ZYñçq
ìX‡Ì!Y~VÆ´z{Ei~C~0*c*YäzZÑ
Zq-6,0+{ÌìXtZ(6,0+{ì�Qh7YX{m!*]
tì
Y~6,0+}Æ**x6,„SkV»**xY~g3ŠH
ìXXóó‡ÌÅ!*YŠHgƒ,¯k~7,f�

LLtƒð**!*]!ÈLY~óZq-VÌìZzg
Zq-6,0+{ÌXóó‡ÌÅ!*YäL',&4541¹é GHGEG°)Ñ$k,~ó

Â[~‡ÌÃY~6,0+}Å¦k,Š3ðZzgÂ[~
ñ�Š¥â]»_·™äÆa¹X‡Ìä¯gUZK
»8RïàZzg¼ï]â^™äÎXQkÅ!*YÆ
0*kZ+FÂÁñ�Š�Xpz{CÙ!*gðh~Ï¥â]

Ÿñ8aþ³þ³^¨Œ
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Š}™!*¹‡ÌÃ7,"ÆaÈŠî�X‡Ì_·~
ZÚ¾tå
QÐ¥x„7ƒZ
QkÆZ$ðEOúW™

9}QkÆZìuÐplƒgì¸X‡ÌÆZ$ðEN

ä‡ÌÆ!*ßVÃhDƒñ¹
LLYV‚!W`»ñçq=7CƒÐ?HW`
÷~¢zg]7ì?óó‡ÌÆZ$ðEOä7Y

LLZ$ðEO!W`÷~åYäLY~óñçqŠc*ìXZ&ö O

~Zq-VìÔ!*YäCc*tZq-6,0+{ìXH äCc*Y
Y~ÆmÐW\Æ0*kÃðZzg¥â]�?óó‡Ìä
ZEyÐ¹

LLY!÷}0*kÌY~Æ!*g}~Zq-5!*]
ìX™r#iZŠ}!Ei~CÅ™–šÃY~šÌë

�Xóó‡ÌÂpÙÐZc7,Z
Zg}zZ{!ªVÔ6,0+{Zzg™–šÌXóó‡Ì LL

Æ0*kY~ÆmÐ»°¥â]Z‰ƒ̂‰XQk
äf‚~*y»{
»gHZzg*yrÑzqH

c*(Kiwifruit) XY~Zq-VìX&Y~�Ûz^ 1

ë�X (Chinese Gooseberry) ìÍiÛ~
Y~V~zN*ðZ}ÔzN*ðÏÔ! X2

Æ‚B7N*ôÔyÔW],yZzg
!5½54o-ê
G
YEGIG»°lZg 12 Ô! 6

~ñ�Šƒ@*ìX
XtVuÔ@*ÇZyÔEi~CZzgû¯g*~aZ 3

ƒ@*ìX

XVÆ´z{Y~Zq-6,0+{Ìƒ@*ìXY~ÔEi~ 4

C~0*c*YäzZÑZ(6,0+{ì�Qh7YX

Qk (nostrils) XY~Z³@*Z(6,0+{ìTÆô 5

6,ƒD�X²¬xîg6,6,0+zVÆ (tip) ÅaõÅâu
ôQyÅaõ6,n}ÆŒÛd$ƒD�X

XY~6,0+}»Z&+{ÌZÏÅ§b»Šƒ@* 6

‚20Ð15 ìXZ&+}»‚,̂QkÆŸÅo9LÐ
ziy»ƒ@*ìXZkZ±gÐY~Å(#ÖÆÒpÐY~
»Z&+{ƒÐ(,Zƒ@*ìX

XEi~CÆà-VÃLYm,ó¹Y@*ìXYm,**x 7

Y~6,0+}Ð„âpfìXT§byz*yÆ
!*°}yz*ãBD�X!*Çz,„Ei~C»à~
LY~óB@*ìX

X™–�á@Ei~CÅ™–šÃY~šÆ**x 8

ÐÌågD�X
XY~6,0+{Ei~CzZßVÅ̧ò´#ÖìXZkÅ 9

¦k,Ei~CÆ…6,Ìñ�ŠìX
XZq-6,0+{!TÆ**x6,V»**xg3ŠHZzg7g} 10

oÆà~ZÏgLÐ6,0+}Æ**xÐåg}YD
�Xì**ŠN!*]!

*y™Æ‡̂ÌäZK»8ÈÅXW`z{ZL
»xÐ¼uJ-tåXZL_6,geƒñz{Îag;
å
�áh+Sk%û=R,Z°ïYñX

Ÿñ8aþ³þ³^¨Œ
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ªªªª©©©©
Z[W\�©ŠBÐz{ZK̈ãi0+ÏÅ!*Ç

Ñz¬]Ð±~ˆlVÆ¼@*g]©�q¹
ˆ~pŠŠ*zZßVä„ZµZµñ́V6,G1åÔ
ZzgZ[ZyÆgkge~ñ�Š�XZke~øg}
0*kgkgeÂ¹ìpëŠ*ÅÓxlVÃeZÑÆZð
IßÍVÃŠ3**7eTX

ZkÆˆZh+6,Zq-ÆˆZq-6,ZãlV
Æ©Z½äÑzqƒñXƒÐ¬z“i0+ÏÅ
lVÆz8h45é IGEu¯XX~1ßÍVÃ¬²̃V
Zzg$½ð OVÐZzgQ»ŒŠZgdÅ�ápVÔÇ~Æe&+zV

"ezwÎ¿azVÔßzVZzgQ!*‡°{ßÆâhzV
¸ßVz){Ð±±™Zq-Šzu}Ã"ŠgŠ~ÐâgD
ƒñÔWŠñ7äÑ;zVÃWvÎDƒñŠ3c*ŠH
åXZy~Z,Z,zX:³¸ÎŠN™gzè
9}ƒYD¸X

Zh+6,‘ƒñZzgÛR,~WzZi~1á
ƒñt¿Z½}:

LLŠ*ÅZk‘täÔ&WŠò¹Y@*ì
�áh+QÏŠyÐZ#ÐZkäZKgl,|Å
A~6,¦J9Zƒ**5åÔ±äZzgZq-
Šzu}Ãn{z',!*Š™äÅZ’Z™Š~¶X

Ÿñ8aþ³þ³^¨Œ

(15 )mX z‰Ü»)�Û

Ýx©gÔ5Š‹

¦Ýx©gÝ~™r#”VÆYäâäZŠd$�W\äbÅ¹ãÔeZuÅ¹ãÔJÅ¹ãÔWiZŠ~Å
¹ãZ¶gzVÅi!*ãZzg¸gÐÑ;~J-Ô£g~ÂÁÉ™”VÆZŠ[~-7ZŸ†HìXW\»

ÐZÅxc*Cì�½ãM',k¬–ŠHåT~‡gMÃwÅ NCERT ’k,™Š{**zwz‰Ü»)�Û
J¤VŠÚÃ�ÏXâx)W\»]¦/Zgì
W\äZÐŸzZg�áù™äÅZYi]%Ø�ÛâðX
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ZkÆˆ'¸g]ZzggZâí~Wy~lVÆ
³Z½}X~¾¾yÔ¤/iÔ¸áÔrÔ6Ô˜h}Ô

âÇhc*VÔâÔgBx̃gì¸Zzg˜7-n„Æ©

Š3ñ‰¸ÔWvÐ7g}7g}àzVÃRƒñ
Š3c*ŠHåXZk©Æ‚BWzZiWCg„Ô

Š*zZßVÃW:~±ä»¼Z(Øtg;ì

ŒVCÙiâä~Š*ÆCÙÃä~
˜7-(ƒCg�XŠ*zZßVÃZ#Z#
Ãð5Zzg»gWæÔqBc*ÃðqZXŠÅÔZÐ
ƒÐic*Š{±ä~ZEwHX0*ã6,Ï
`ã-ÂZkÆÎZgzVÉZÐe1ä
Zzg°eZ%»®Ì‚B‚BJ1X

Zk,ZyZzg-**yÅlVÆ!3dç GX~VV
Zzg!*Š!*ã˜ie1ñZzg°ñYgì�XCÙ§bÆ
ßìÆÏg¾rÔ2}Ô�ÛÐÔ¸áÔ§b§bÅ
ŒZg,ÔáÔ

²£À¡ç Nc*VZzgÐÐÏgÔ(,~ZôoÐ
=ñƒñgÇ�XpŠÔig{lÔeJBÔßìÆ
Š*äHCVÆßìÆñi}z){Šzu}̄~

ÃWD�X
LLŠJ]Zzg{mîg6,ßìÆX„ZÐ
7g~§bkBÅz~Ñ7-Šc*ŠHXøg}‚b

ŠZâV»Iì
Š*zZßVäßìÜ»gWæÚÃƒ
Ðic*Š{ZKn„~„ZEwHìXóó

Zq-©~`ßÍVÅƒ©3‘VÐ
±DƒñŠ3ðˆT~Zq-WŠòl}»}Za

ZyÅ¾y™g;åÔZkÆˆXgzò¯Ò5åGH~ZñzVÅ
·g,XZq-ÐZq-¢oZzgpzg]ŸzZÑUZyÔ
»âV~(,}(,}!*áÔ¹ÐÝñVÃZ4»y
Æ!*ßVÆfg=!*0+JƒZÔ¤/ŠâV~g_5é OGV7,~
ƒNXQZ3gLÃŠ3c*ŠH�Zq-Šzu}ÝxÃeJw
Å§bñ}ƒñŠzu};BÐkB™g;ìX
p[ßg]-**ã3„Ô\gÅ¯`X̃h}ỖhzVÆ
gBÔ̄Y‚âyZzgÏgzVÐ½}•XWŠòZzgYâgZ

7qƒñÔÅVÔÝñVÆuzV6,kB»
‚âyÔàzVÃ°äZzgO¬xÆ©X

LLTÆ0*kfgZÏÌ¤‰Ü¦ƒðz{ZL
Ð$zg6,m|ŠzhZXDÙZgzVÉÑÅVßÍV
ÃâgeZÑÔàÆàY7-ŠØXpŠŠ*zZßV
»„¸wì
Š*ÆƒÐp[ßg]Zzg

¢oŸZzg4+ŠârkBÅz~
ÑêYD�Xóó
ZkÆ‚B\gZzgZgTÔPg&ñgc*Zzge&½0î EG

Å¦k,,XZ*Š�á¤/ŠÃŒDƒñXZsòZzg|ð
}}Ô°lVÆ©ÔÝñVÆ‡¶;¶ÔZz.$Ô

˜h}ÔßzVÆ»gzZVÔm‚âyeðDƒñXQ
jßVÅ(X5ä{VZzg gÅ¯ãXÅ7,-VÆ
fgZzgNhc*VÔZzgO¬xX
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LLŠ*zZßVäCÙiâä~è<ØÆ**x6,
˜7-(±,ZzgZq-Šzu}Ãp[p[
n{z',!*ŠHXóó

¬ñuÆæîZzg$å NOaç NæZ½}XQz{!
ƒñZzgW×W×̄YŠ~$+s−‰X

LLŠÄZzg
#-C4-ö
EGFG

E~ZK̈âVÃjyŠ¶
zZàÔZyÅpìVÃªCÙ™äzZàñuÜ
qÅ‹kÃÌkBÆg8-~$+w™ñ]
Æ**aÅŠï¯Šc*X

GŠ*Æ‚0ZVZK̈yÅi0+ÏÃW‚y
¯äÆnå55q,ZXŠ™D
gìX!*gzŠÅZXŠZ4~ÐZq-(,~»g
Wæq¶Xóó

¬Nh-VÃ!*gzŠÐÂhä»©ÔNh~
vXZzgQDDNh~u4¯äǢX

LLZk~—7
!*gzŠÅZXŠŠ*zZßVÆ
nZq-(,Z»gWæj¶óóWvZ"ƒð(,~(,~Â8Ô
àC{ÅŠ-ZgzV±VZzgQg;›kâV6,ÍßVÅ
!*glÔWv~¿ÈƒñyZq-ÆˆZq-©¦/g@*
ŠHXóó

LL1Zk!*gzŠÃÌ¬„ŠyÐZK̈âVÅ
n„Æ»x~ÎŠc*ŠHXŠ*ÅŠkGg{DÙZg
‚wÅ@*gõ~�áh+ƒÐic*Š{F,¹m
‚ây»g™ä~„ƒðìXŠ*ŠZßVä

ZKF,¹ÃƒÐic*Š{pŠZKn„6,„Îc*
ìóó

ƒÐ«ZhZyÅÃÒÔÆŠhÅ§bŸ
Ð6,!*0+|™Nh~6,ÐÃŠä»©Ô½gzVÅ
ZhZ3Ôª˜i6eJçÔ†[+gXZzgQZq-Æˆ
Zq-F,¹™Dƒñ˜izVÅÑOZ½,ZzgWy~

Í1VZzg/',‚Dƒñ˜izV~$+r¬IX
7g~7g~W!*Š-VÅn„ÔqgÂVÆWÔ¤/äÆ
Š8h45é IGEu³X

LLt¹ãìZK̈yÅZkF,¹Å&z{ZK
ƒZðZhZyÅF,¹ë�Xøg}

‚0ZâV»ìwì
Z¤/Š*zZáƒZð
ZhZyÅF,¹ÃpŠZKn„~Zk§bÎMh

�ÔÂ¢ì
ÜðZhZyÃz{Šzu}
(gzVÅn„~ÌÎNÐXQZq-Zzg

ÚŠ*zZßVÃBXZb¤‰ÜXZk¤‰ÜÃ
Š*zZßVäZK>ðÆnÂˆ~
ZEwH¬ZkÐŠ*ÆÑÅVZK̈âVÃ
,<£»™Šc*XÜsZyŠzŠ}ÃVä
ÑÅV%ŠzVZzgúgÂVÃZ0*å™ÆghŠc*
ZzgZ‹FYVÆ”VÆnŠ*~iCÙ

˜wŠc*Xóó
‹zlZzg**Ç‚Å6,/¤/ZñYäÅ
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¦k,,Zzgz8h45é IGEun„Æ©W×W×Zh+6,
¦/gDgìX

LLZkÆˆÑÅV™zhzVWŠñVÃ,
<£n{™Š¶zZá/¯ä»Zq-£¨
‚Š*½~ÑzqƒŠHÔQZ,®VÆ0
ÎeYäÎÔZzgZyÆnŠ"Ìò

‰Ô�i}‰F(gzVÃn{™eZ%Å
¤‰ÜgnpƒVÔc~iCÙ½ÃÔ”VÃZ0*
åZzgZ0+J™Š,Ô3ßVÃÚŠ,ÔNhzV
Å',sÃ»™«g~NŠ,@*
«g

»0*ãZz™ƒ™gLgLbk,zVÃ
e1Š}óó

EàðZzg;àgzX®VÆŠ1VÆ©Ô

Šðw»Zq-d6…r!*ŠwW"yÅ§sZ0ƒñŠ3c*
ŠHX

LLZyŠ1V»iCÙÜsZÏz‰Ü»7ƒŠHZ#t
G‰¸tŠ*Åc~ååÆn¦ƒ™g{ŠH
ìXóó

LLeZÑÆ‚0ZâVä&¹¬„tg
»ge¦™1åÔZrVäZÏz‰ÜIHå

Š*zZßVÃeZÑ6,:WäŠc*YñX1QÌŠ*
zZßVäZ#øg}‚0ZâVÃ7g~§b

¢ŠÑŠc*
ZrVä‚g}Ïgn{™ŠØ

�ZzgWÒ{Š*~}ÃðkB7ƒÏXÂ
ëäZkz‰ÜZ7ÜsZL”VÃeZÑ~

−ÅZYi]Š}Š~¶Xóó
Zh+¼Šk,!*Ç{àg;XÜsŠ*»‰[

ÜY~¾@*ƒZÃW@*g;XZkz‰Ü¾wZzgZkÆegzV
‚¶Ë"~Îa~ez"ÃWgì¸XZyÆnzV
6,ZŠZÏ#ƒð¶X
LL1¸ð¾wìeZÑzZßV»ÌX!.wä{ñÙÃ
ÂhDƒñ¹X

LLH¾wìóó¾wäfgZÞ™7YX
LLZ,Z,©zVÃZL"zV~Z@*g¢8�

DÙZgzV‚w¬¦/g}ƒVX‚b»¾w7ÂZzgH
ì?.wäZK!*]6,izgŠïƒñ¹

LL77Xóó¾wä¹LL?Œ7XtZk
z‰ÜÅZ-¦k,,7�XtÂËz‰Üˆ~Š*
zZßVäZKIV~Š3ð‰�ZrVäŠz!*g{…
Š3ð�Xóó

LL;V;VX¸!*]Â~ÌÈg;ƒVóó!.wä
ZK!*]6,\ƒñ¹XLLìÃð"{Š*zZßVÆ0*k
Z(X�Zh+6,Zq-²¬„¦/g}ƒñË©»
Šz!*g{¯Iéá?óó

LLt!*]Âíì!óóZgXä.w»‚B
Šc*X

)Yg~(
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Å@*gõ‚bÅŠ*~Zq-Zë£x 2022 Šc5

L a w r e n c e qÝ™_ìXQÏŠyZ%MÆ
Æ Livermore National Laboratory 

‚0ZâVäz{»g**)™Š3c*T»Z7
ÔŒÛd$‚J‚ßVÐZOgåXtŠ/Ô
EäAjyÆfg):Ô™sÔ»g0
Ð0*uÂZ**ðaZ™äÅŠ;ÇVÅîs
].z4~ZÌJ-ÅƒÐ(,~»x!
ìXtŠ/Z3,YÆˆ~Zz!p~
ÑYìX

ë�ÌÂZ**ðaZ™D�z{ãCŠ~îg6,6ðZzg
|p¿ÐWCìXtic*Š{F,»g06,FFZâ‰
Ç~Ô
Ã́Zzg’Ã°™c*Îg`ÔƒZZzg0*ãÅ¤‰Ü»ZEw™Æ
7gZHY@*g;ìX¤çEIyZzgAjyŠzZ,¿��ZÜVÐ

(,~lZg~ÂZ**ðaZ™D�XtZbgŠ¿Æfg)

Šzu}fgZùÐÑÅVkHic*Š{ÂZ**ðaZ™D�X
Z[J-EäZ3,YÃqÝ™ä»¡Zq-„fg=å

ë�XZk (Fission) &Eä¤çEIy
~ãCŠ~îg6,¸g~ZVÆE®Ó4øGÃÂh™
Z3,YqÝÅYCìXn{ÁEä/ƒV
c*ðÆEä0*zgöÛŠzâV~„

§i»gZEw Nuclear Fission 

~Ñc*Y@*ìXZk§i»g»Zq-tUt
ì
Zk§bÐZ3,YqÝ™äÐvyŠ{@*•g

(!*ð6,ze„z�Š~WD�XÆ» Radioactive)
ƒä~DÙZgzV‚w”�XZzgZyÅzzÐFnÆ
EäqŠU*]»ç{¯gLìX

Eä¤çEIyÆ',@EÄAjyg~Z½~ÔŠzZb

Ÿñ8aþ³þ³^¨Œ {−†Zv{VÔZ%M
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EàðW:~ïYD�ZzgZq-(,}ZV~æƒYD
�ÔTÐZy»ZŸ°âkW&4k5é JEHíÆÃgñáÆ_.
ÂZ**ðÅßg]~À_ìXAjyz{¿ìTÆfg)

Îg`ÂZ**ðaZ™@*ìXÎg`ÆZ0+g.e$;ð6,bZzgŠgz
wZg]ƒ@*ì�;àgzXZÜVÃ45Í-ê

XGG~ÚAi™@*Y@*
ìTÐ'×h+ÂZ**ðaZƒCYCìXi}6,ZyqÑ]Ã
Ü™**Z[J-.e$ÂU*"$ƒg;åXAjyÆ¿ÃŠ/
Ç{~™**ZÚÂZknìYèZq-µeg`”{
E®Ó4øGŠzu}µeg`zZáE®Ó4øGÃ¬xqÑ]~Zã
0*k7WäŠï�
ZyŠzâVE®Ó4øGÆÖ@Ajy
ƒnXëtÂY…„�ÅZ¼z_545ë HGH¢ð

GO]ÅzzÐŠz
7Veg`Zq-Šzu}Ãúe©�Zzg#³eg`W:
~æaZ™D�X‚0ZâVÆnZ,qÑ]»aZ

™**
ZyZ¼z_545ë HGH¸ÂV6,ZkuJ-‡10*Ã
z{Šz
E®Ó4øGÃZq-Šzu}Æ¹ŒÛd$ÑÃÔZq-(,Z

85Ó4-
÷

FGGEEåX
ZzgZ#ŠzE®Ó4øGZq-ºmuJ-Zq-Šzu}ÆŒÛd$
WYD�A$ZyÆÖ@Zq-Šzu~¢ðGO]»x™Cì&

¸]ë�X¸¸]6,zIyZzg Strong Nuclear 

ER,ZyÃZb%œ/~�h}gBbìXAjyÆ¿Ã»x!
Æ‚BZ�xŠ¶ÆnZ,qÑ]»aZƒ**¢zg~ì

¸] Strong Nuclear T~ŠzEàðÆŠgxyÅ
ZyÆÖ@Æg"5Òh4ð GFGZ¼z_545ë HGH¸]Ðic*Š{ƒYñXZ+

ßg]~ŠzE®Ó4øGW:~Ai™YNÐZzg³~
Šc»»x[Š/Zk!*]»o]ì 5 ÂZ**ð»ZyZ`ƒÇX

Å‚0ZâVäz{ºmqÑ]Š/Ç{~aZ™nT
Æ³~t»x[Š/HYe�
Zq-¹(,ZŠxìX

ZkqD»x!äŠ*½Æ‚0ZâVÃEäAjyÃ
á™Zq-*j,�ÛZëHìXqÑèZkŠ"»¬xZEw
~WäÆn{™z‰ÜŠg»gìpaèŠ*Xâj1C
)bÐŠzegìZkyì
Zk‚‚0ZâVZzguât
»gzVÅŠpµgìÏZzgÎ@*gÃÒYg~gìÏX

Zq-Z+)ßY�
n„ÆaaZƒð¶ÔŠ*~
g�zZáZK̈âVÅÂZ**ðÅ¢zgc*]Ã7gZ™$ËìZzg
‚B„øg}Z,)bX»mpŠŠ*Å0*Z+Zg~Ðì
‰
̄'.3ï J

GH8z){»iÌ�ÛZë™$ËìXX̃´Å
u»ŠZgzæZg%Zzg’ÅŠgWæZ]6,ìZênÌt
¸¹ZëìX

Ÿñ8aþ³þ³^¨Œ
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‰Ã»gekàiÆ»gÈwZzg{m™Zn
Šzu}:æENE»gÈy»iZZ+Z�ÛZi±k5ë IEY»%n

»:LáCìX ( C u s h i n g ' s  D i s e a s e )

].h+zp‚b~t%nZ[±k5ë IEY:gzx
Æ**xÐY**Y@*ìX (Cushing-syndrome)

ZZ%Zn»ù·ÔXÅ´â]%!~Zq-‚BªCÙ
ƒä'Ô:gzxB@*ìX»gÈy»Z�ÛZiZ�ÛZŠ~A$

Yg~™äzZÑ ACTH ƒ@*ìXÔZ#Z&42.ç GEHG&43ð GHGR,~~
k%aZƒY@*ìc*Z#LµzV~c*Q&45¾æ FG

Ec*i

ï% ACTH Zzgc*Z#¤/Š}~ (Pancreas)

zZák%0YD�Xtk%k‚ZÑky
!5Ó»454gö G

YEGEª
ãzZá„ƒD�XZhg³»gL~k%Æz�Š
~WäÐÌ»gÈyic*Š{lZg~å34ìXqÑè

-F,åV~Ôt%!Ã´`ÆÑÐ‰Ã»g\ài
»³ƒ@*ìX (Doses) ÅŠzZîVÅÃgâÃßŠezii

Zk:gzxÅ´â]~x‡ìg�zZÑ;"2.ç JGF†&4o-.0î
JGGG

¤–»Zz™CwÔZÐŒV (Hyperglycemia)

S7ZàweZ"2.ç EHGEÆ**xÐY**Y@*ìX‰ÃØgt
–»%O[Æ‚B{g` ( G l u c o s u r i a )

ƒ**X)W]Zzg3åXHO-VÅ6,z”»Z�ZŒ~I^
YäÆ:L!~ÐÄg{ƒ**Ô0*ãZzg¤]~Îe*
»Zz™Zzg7&4o-ê

HGIG»¤/@*¤́4k2.ç EEHc(»Ÿ~¶gxÔ�
;"2.ç JGFjÔ¤6,bZzgQe`Å6,z&Ð.ð EVÆWä»gZ3

ÅmìÔŒ�XÀ˜½YäzZà±h4ºé IEà¶K*V
~Íwe0+6%æFNzgxn{Ô (Cushingoid-Signs)

Í�s~l!»(,−Ô¤/ŠyÆúl!»Z\

Ÿñ8aþ³þ³^¨Œ
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ƒ**)tl!ZkŠgWYCì
åÅ¤/ŠyÆZz6,QV
ÃEÙÜ‚|#0YCìX(ZkÃEÙÃoß

ë�X;ðV6,¸g~ (Buffalo Hump) 6.ï XF

zgxW**)tzgxZÚic*Š{ƒ@*ì
%!Æ;BñL
$Áõ O!*iîh~Æ;ðV (Bruiser) Š*äê',zig

‰Šnp�(Zzgin½äÅŠägëg�áï�XZL
Zz‘ZAZ

$¨Í-.2.ç
EE

GGH~ÔZW,Z]ÅÚÆ:LÔ»gÈwZzg
»gÈy»(,J¤CwÔZÒZ

$©5½h4ø
EE

GIEÃ7æ{GgL
ìXZ$©5½jè

EE
GIEÅ´â]ÃªCÙƒäÐgzÂìZzg%nZ0+g

„Z0+g°gLìX6,z”ÆÄg}ÐÔW]Å
$zg~Zzg$zgƒð3åXHO-VÆ¯ÐòÐÌI^
YäÆ}.˜Å¯6,%!Ãt%n_6,ZK7g~i0+Ï
¦/ZgäÆn6g™ŠêìXZk:gzx»zZu´`Ô
ZkÆ:LÃŠzg™**ƒ@*ìXuŠW6,cÐvyÆ
f%î OŠZgk%kÃZµ™**c*QZ+QyŠzZîV»¢8È™Šc*
YñÔ�‰Ã»g\ài»¤Cw~ZŸ†™C�X

m»gK»ài
 m»\àiÔÎÍ•z»g\ài

c*Q¦ñm;gñ÷Ì (Gonadocorticoids)

ë�ÔZhg³»LÆfz**g”ÃÑgk!*:VÆK

ä3�XÍ•»g\àiÆZ�ÛZi~Zhgz½
ªém;gñ÷ÅlZgƒÐ (Androgens)

ic*Š{ƒCìXZhgz½Æ‚BÔÍ•z»g\àiÆZzg
 ŠzuZZgZà;gñ÷ÔLLZhgzZ_54-ö

HGEe-yóó
ZhgZgZy  Ô( A n d r o -  s t e n e d i o n e )

Zzge~;àgzZ3 ( A n d r o s t e r o n e )

(Dehydro- epiandasterone) ZhZgZy
»ÌZ�ÛZiƒ@*ìXZ’Z~ÔZh½ÉtX;gñ÷
ZLZdw~"ZW,ƒD�Ôpˆ~ţZgZy
Zzge~;àgz̧ZgZy~psƒ™ZÁÃgx~
WYD�XZi+g³»gLñ/$m;gñ÷ÔZ7z½
Zzg6,74k2.ç EGHGZyÌïmìÔ1¹ÁlZg~XŒVÔẗg

Ôì
%ŠZzgúg]ÔŠzâV„½~Ôém

;gñ÷Æ‚B
¢-.5ÿ
E
GGm;gñ÷»Z�ÛZiZi+gB»gL™@*

ìX_èEL-º)~Zzg�ZãÆŠzgZyÔÂ6~¼zŠzV
)pZ&~Zzgm,Zzg'ç MŠzV~&4k2.ç HGHGE(Ðå3zZáZy

ÆZLm;gñâVÆ£Ô̈Zi+gB»gLÐWä
zZám;gñ÷lZg~¹ÁƒD�ÔÅ<å XEZZ7Zë

7Y**Y@*ìXZi+gB»gçZhgz½»¤CwÔ
',kÅ/ÆŠgxy 13Ð7 ±ÃVZzg±YVÔŠzâV~

Ú(,kìÔZknâ**Y@*ì
t-º)»W¸i™D
�ZzgZk/ÆŠzgZyNVZzgik,**s!*ßVÆWäÅ
Ñz¬]™D�X!*Ú±YVZzgpZ&~t;gñ÷

ÆzZWf)ŠZgâäYD (Sex Drive) megZÇ
',kÅ/J-î6,�0*îk 4 5 - 5 5 �Zzg
ÆˆZ#Zzgm,ÐZ7z½»Â_ (Menopause)

Ÿñ8aþ³þ³^¨Œ
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ÈƒY@*ìÔA$Z7z½~psƒä”�X
Í•z»g\àiÆZ�ÛZi6,NzwÅ$½2.çGEExZÌ$À)ÿ Oîg
Ð¥x7ƒmìXZ(Z0+Zi{ì
ZïZ�ÛZi

ÐZ]4-.ð HG4ƒ@*ìÔ1Z[J-ÅYïg~t ACTH

ÆZ�ÛZi6, ACTH Z�ág{¢zg™Cì
Í•z»g\ài
8à0*È~ÎäÅÃÒ™DªCÙ7ƒD�X

Í•z»g\ài~Zhgz½ƒÐic*Š{
̈WäzZÑ;gñyìÔÅ<å XEZÍ•z»g\ài»Z�ÛZïZ�ÛZiÔ ¸

ª%ŠZãÌ] ( Ma s c u l i za t i o n ) $4h½ð GÑ̂,c
Ã¢zg]Ðic*Š{!~ÐQ¸g@*ìX$4h½ð GÑKcÆ!

Ìë�X (Virilization) gëgñäÃzZJ~ÑKc
ŸÆ!*gq-gzNÔ{m™;BczVÆÔ%0*™ñLup

!*ßVÅ̂áfe�ÔZzgWzZiÌñK¸g~ƒYCìXt
zZJ~ÑKcÅTyìqÑè�Zy%Š~ZkÆZW,Z]
Š®áƒMh�ÔYè&4o-ö

HGHÃ°̧ZgZyÅZy~«„
zZ],~ÑKcÜ$À)ÿ OS:]aZ™[ƒ@*ìXpÔ
-º)Å/ÐIÍ•z»g\àiÆZhgz½»Z�ÛZo~
Z�ÛZiÐaZZW,Z]Æ}òÔ±ÃVZzg±YVzŠâV~„
$™Bï
G
EOE&ƒD�Xâ&±Æ~Â6~Z¡IðéZzgU*â~

ÒS:]»¼g!~Ðƒä4ìXZy~f6m
pZéZzgKãmegZÇ×äZzg]?ØÅªÅ
â#Z½ä@ìXZkÆ‚B¢{3ï

G
GE~!*g!*gQVyÅzz

Ðâ/±ÃVÅ¬ŠÂV~ZkŠg$+ÑîW@*ì
z{ZL
zZ−+Zzg(,zVÆ„‚tWäÐ7ÄZD�ÔÉ

gLÇ¸ÇVÆ‚Bg�~ÑâD�tzzì

Zk/Æ±Æic*Š{F,z‰ÜyÐ!*CÙZLŠz2VÆ‚B

¦/Zgä”�X
Í•z»gk»àiÆic*Š{Z�ÛZiÐâ/±YVZzg
pZ&~ÌZi+gBzZ],~²xÔ‰ŒV±ezCÙâ

Æ**x (Pseudohermaphroditism) Z�ÛzeZ"2.ç JGHEx
ÐY**Y@*ìÔÆv**]aZƒYD�XZy~%ŠzV
ÆU*â~ÒÌ]Ô‰n}6,ŠZhSñsVÆ!*ßV»
W**ÔŸÆ!*gq-gzÇV»%ŠzVÅ§bñLñL!*ßV
ÅZ‚ÛZöqÝ™¢8�áï�Zzg¯&43ð JGHgk

%qÝ™ÆZq-gL‚KÆ¢{3ï
G

GE (C l i to r i s )

Å^á©8ìXWzZiÌ%ŠzVÅ§b¸g~ (Penis)

ƒYCìX
(,J9Å§s(,f/~ÔZ#Z̧gZyÆ

Z�ÛZi~¶Wä@ìÔA$Í•z»g\àiÆZ7z½Æ
ZW,Z]%ŠzV~ÌªCÙƒä”�Zy~%ŠzVÅYC

¬x!*]ìXtÚ ~¸g~6ZzgZ¸gW**Zq-
%ŠzV~',Æ (Gyaecomastia) Ç&45é JGEÃâ]40î HG

»(,−B@*ìX (Breast)

ŠŠŠŠzzzzuuuuZZZZ0000****gggg^̂̂̂::::ZZZZiiii++++gggg³³³³zzzzzzzzÑÑÑÑ
Zi+g³U»%œ/~8~î OZi+g³zzÑB@*

ìXtQyZÍegïúV»¯ƒ@*ìÔ�¡ÂxÅú
�XZi+g³zzÑÆZ�ÛZi~3™z!3©èGEE ™D
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KBD�XtKtÅ§bÍw (Chromaffin)

ƒD�ZzgzzÑ~ñ�ŠpyÐ½~¤́45Îæ GFm,Æ
egzV§sõƒD�XŠgZÝÔ™z!3©èGEEKãCŠ~îg

Æ(Neurons) ¡[ (Sympathetic) Ð
\.54-Ÿ5ë FG

GH

Åps”{ZDw (Postganglion) 7†µ41ºÒ3ð
Y

GEGy
�X™z]4þGKÜsŠz;gñ÷»Z�ÛZi™D�:

;gñy:ZÐZ&4543«ç GFGEGEZí (Adrenalin) XZi+g&45Òè GEGE 1

;gñyÌë�XtZKlZg~ (Epinephrine)

‚ƒ@*ìX 80

;gñy:tlZg~ (Noradrenalin) X**gZi+g&45Òè GEGE 2

(Norepinephrine) ‚ƒ@*ìXZÐ**gZ3"3«ç EGE+ 20

;gñyÌë�X
;gñ÷ƒD� (Amine) tŠzâV;gñ÷Zâí

Æ¶ƒD�ÔÅ<å XEZZ7Z½ð (Catechol) Zzǵ4/õGHÃw
¹Y@*ìX (Catecholamines) îg6,´4/õGHÃÑâ"

ZyŠzâV;gñâVÆZW,Z](,~uJ-7V„ƒD�X
)Yg~(

(Trevision) RRRR,,,,}}}}zzzznnnn,,,,yyyy ††††XXXX÷÷÷÷ZZZZ____
åZzgZkÆ0ÒyHY@*å
ZÐ6¤/~»̄¥xåTÆi (John XXII) Zk7\»**xYynzŠzx

ZEwÐZkäZâŠzªaZ™à¶
Z#z{̄]ƒZÂZkäZq-™zhÐiZZ+gz9»Î**zgP~ghZXZk0*Šg~
Æ0*kŠzŠ*6¤/zVÅèƒðÂÁñ�Š‰XÆ0Zk»Šúòå
tÂÁ7\YyèÃgÅÑ$k,~Åi“M
‰ZzgZ4~ÐñyZ™̄ä6»¯qÝHåXtÂÁñâVZzg!™.ð OVÅi!*y~èƒð‰X»'¹
ŠØZgåX0*Šg~ZzgR,}zn,yZyÆZq-Zq-°6,ŠâVȨ́VJ-̈g™DZzgZ#z{ZLìwÆ_.ZÐ¬xi!*y
~eJwfeÂZk6,iŠ"ÑzqƒYDXt‚g}Š"Zq-i}gzi§8gR,~~KYD¸�{mZÏÑÆa

yÅ¶̂X0*Šg~ÅgZñ¶
6¤/~ÆŠ!*]~Z•ðZØZzggZiŠZg~Å¢zg]ìXZkzzÐR,}zn,yÅ«
§8gR,~ÃF,u™Šc*ŠHåZzgZq-µ{äÆZ0+gt5Š/Ç{‡ìÅ¶̂XZkŠ/Ç{Æi}ŠziƒäZzgz;VÚWvÆ
¿1Æ!*)̄ZkÆZ0+g…Å¤/òƒC¶T~»x™D™D6¤/~ÆZyŠzâVæZÇVÆÀ}ÕÐ
ÑZ1gƒYDZzgŠðNÆâg}W\VÐÚ0*ãcXpZyÆ0*ñZ4w~Ãð»l:WCXZkqª~
ŠzâVäŠzeg‚w77g}aŠ{‚w¦/Zg}pTÍCÙ°ŠÅZ¹ˆl¶Zk»}Ø:åX

R,}zn,yÅ/ÍÓ:‚wÅƒ̂¶ZzgZkÅ¡¤/_¶1ZkÆØtZzgÈ~¼�Ût7Wc*åX
z{aŠ{‚w»åZ#Zkä6¤/~»W¸iHZzgZ[ZÐtrZ(gKZw',k¦/g`¸ZzgZkÅÛÐ

)Yg~( iZZ+ZgZè,-_¶X
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(15) GGGGgggg{{{{
Z~ 1 5 /¸g])Z&+c*(',¤6ÅÝòÐ

ÃWiZŠƒZX 1947

(16) ÎÎÎÎ!!!!
/Š*Å«,·Â[eZ�,ZÃŒY@*ìXt

YÃÎ!ÅîsZhzw6,�áùƒð 868#/11 Â[

¶X

/Z',Z;xnZ%MÆÎÛ,œg¸X

/ZK̈ã3w»ziy7g}ŸÆziy»Î!‚

ƒ@*ìX

4ÆÎ![RV 90Ô90 /Š*gzñVäŠyÃ

~„™Šc*åX

/ÂôÅZ’Z~Î!{ä{àgT�X

/<™**Ô%NÔuÍ0+−ÔuÃi-gÐWgZ3™**Ô
8-Bè
FEFE½**Ô]k<Ô©nÔ»VÎ**ÔÍØZg{\d**Ô**u~

i-gc*ñC<ÔŒ~i-g<ÔYwc*ñZV»;gŒ~

eZÜÔâ~Î**Ô#~�zzZÑ#È•Ô0*îV~i-g<

Zzg0*y3**XXZ7Z˜b~Î!4g¹Y@*ìX

/',R~Î!Zôm,Íg3,¾ßVäÓ#ÖÅX

/gZ',^!eZz4,äZKÂ[LLÂÁMVäŠ*

$+weZàóó~Î!Â1V»E+™{HìX

/¯g^z@»ÒÆŠzg~eZËYȳÓ¾æZ$äpŠ

ÌÎ!ÂÁ"z@*;Å‰X

/.zÎ!',kÅ/~gzx»xZV0ŠHåX
/ãÎyÎ!',k›gÆxZVgìX

°Š~¥â]

eZË†Z+ß°ÔÍZŸñ8aþ³þ³^¨Œ
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©Zq-eÑuYâgìXtZq-Dg~YâgìX‚V
FnÅƒC�X¼‚V1ƒC�t¡VZzgzk,Zy
´̧V~gS�Xt‚VÀ˜(,}‚,̂ÅƒCìXà~
´̧V~g�zZà‚VgKZzgpzg]ƒäÆ‚B
0*pÌƒC�XtàÆ{0+ZyÐmgBb�XÚV~
«ic*Š{!ƒD�XÚVÅñâ-VÅÚic*Š{D

ƒC�Z#
«©ÅÚic*Š{±ZÆƒD�Zzg
Šzu}-VÐ±DgT�X«ZK(6,%O[™Æ
Zk(ÃZLaºm™fe�XZzgËŠzu}«Ãz;V
WäÅZYi]7ŠïX-V~Zq-yZ[¬Š]tƒC
ì
t©Æ”V~�a«)ªè™(ƒD�ZyÃ
âgäÅÃÒ™D�XZk§bZyÅÚVÐÌ±Zð
gSìX«B�
a«(,}ƒ™ZyÆaç**u

U*"$ƒMh�XZkaz{Zy6,ú™ÆZyÃYyÐ
âgäÅÃÒ™D�X©Zq-pzg]ZzgÎ„I

Îóg�XZyÆ YâgìXÍ“ZzgŠzŠ|Å1ŠzgÐ„
0+g|ƒD ŠZ-$!ƒD�ZyÆ**oãVÆZ
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»Ñ]ÆgZi
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�X@*ë¢zg]Æz‰ÜtZL**ïVÃ!*CÙïwg�Xt
Yâg7g~Š*~ÎZñW7´ÆCÙ(0*c*Y@*ìXÚV
Æ!*g}~ª]Z0Zzg6,ZuZg!*]tì
Z#t%ä
@�Â%äÐ¬Ë3c*’ƒð(6,¬YC�
ZkÅHzzìtÃð7Y}X

uuuuZZZZ
uZZq-Ðz¾d$YâgìXZkÅƒÐª]
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